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EDITORIAL 


Co-operative Service 
Guarantees 
A Scheme from Denmark 


LTHOUGH we have not heard 
A so much lately of the misdeeds 

of the unqualified (and often 

unscrupulous) service man 
who battens on the ignorance of the 
average broadcast set user, everyone 
knows that he still flourishes in our 
midst. As often as not his victims 
deserve little sympathy, as they are 
attracted into his clutches by specious 
promises of work to be done for 
nothing or else at an obviously un- 
economic rate. We are more concerned 
here with the bad effects of his misdeeds 
on the reputations of the many genuine 
service men who are trying hard to 
perform what is admittedly a difficult 
task, and one requiring a high degree of 
intelligence and knowledge, with the 
utmost efficiency. 


Guaranteed Repairs 


A scheme that should do much to 
enhance the standing of the service 
man, and at the same time react to the 
benefit of the public, is reported on 
another page by our Scandinavian 
correspondent. It appears that the 
Danish association, Radioteknisk 
Forening, has instituted a plan whereby 
it becomes responsible as a body for the 
quality of service work done by its 
members as individuals, and also for 
the fairness of the charges made. A 
guarantee label, affixed to the set 
after the repair has been done, bears 
the name of the association, to which 
presumably the customer will address 
any complaints that may arise in the 
event of his being unable to obtain 
satisfaction from the service man who 
carried out the work. 


COMMENT 


It would appear that this guarantee 
label might well fulfil purposes other 
than that for which it was primarily 
devised. In the first place the scheme 
should help to inculcate what may be 
described as a pride of craftsmanship, 
as the serviceman who uses it auto- 
matically tends to identify himself with 
his work and so to accept a personal 
responsibility for its excellence. 
Further, the scheme should tend to 
foster an esprit de corps among service 
men; anyone affixing a label to 
defective work would know that he 
ran the risk, not only of damaging his 
own reputation, but of lowering the 
standing of all his confreres in the 
Association, 


Weeding Out the Unfit 


Perhaps most important of all, a 
scheme such as that under discussion 
would have the effect of helping a 
strong and well-organised service 
association to weed out the inefficient 
and slipshod workers from its ranks. 
Obviously, if the association is liable 
to incur a monetary liability in respect 
of any members whose work is con- 
sistently unsatisfactory, it is in its own 
interest to terminate their membership. 
This natural bar to inefficiency would 
operate even more powerfully—and 
perhaps more fairly—than a stiff 
qualifying examination for membership 
of an association. 

The confidence of the public in 
wireless servicing is unfortunately not 
so high as it might be, and we stress 
this matter because we believe that it 
is highly desirable from every point of 
view that the fullest confidence should 
be established. We shall watch the 
working of the Danish innovation with 
the greatest interest, and suggest that 
the possibility of modifying it to suit 
the conditions prevailing in this country 
is worthy of consideration. 
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Voltage -current Relationships 


POINTS IN AC THEORY CLARIFIED BY THE OSCILLOGRAPH 


By N. PARTRIDGE, B.Se., A.M.LE.E. 


T is common knowledge that conden- 
sers and chokes give rise to phase 
shift when used in audio-frequency 
circuits. That a choke and a con- 

denser, used in conjunction, can be tuned 
to resonate at any required frequency is 
also generally accepted. But to get right 
down to fundamentals, do we all honestly 
understand just what these casual obser- 
vations really signify? Without worry- 
ing about the mathematical aspect, let us 
take an oscilloscope and try to collect 
some clear ideas about, the matter. 

AS a preliminary step we must see how 
the ‘peculiar patterns- produced ` by -the 
oscilloscope may, be interpreted, and here 
the freehand curve of Fig., I will be use- 
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Fig. 1.—The nature of an alternating current or voltage. 


ful. The wavy line pay represent an 
alternating current or a voltage. The 
straight line through the centre is the zero 
and points above it indicate a current or 
voltage in one direction (say positive), 
while points below it denote a current or 
voltage in the reverse direction (say nega- 
tive). Time is to be imagined as march- 
ing along this line from left to right. Start- 
ing from the point A, the current (or 
voltage) rises in a positive direction, then 
falls to point B. From here it rises in a 
negative direction, and then falls again 
to C. After this the process of alter- 
nate positive and negative pulses is 
repeated all over again. The complete 
story is told between A and C, the re- 
mainder of the curve being only a repe- 
tition of the same thing. 

This “complete story’’ is known as a 
cycle. It is, as the name suggests, a com- 
plete cycle of events, and the frequency 
tells us how. many times per second this 
cycle of events is repeated. If the fre- 
quency of the observed wave were, say, 
50 cycles per second, the distance from 
A to C along the zero line would represent 


| SECOND FOR 50:c/s WAVE 


æ th of a second. The time interval be- 
tween A and B would be rth second, 
and the time taken for the current to rise 
from zero to maximum would be zésgth 
second. Sometimes the base line is divided 
into degrees instead of fractions of a 
second, this notation being more con- 
venient for mathematical calculations. A 
cycle is divided into 360°, and, therefore, 
A to B would be 180°, and a quarter of a 
cycle becomes 90°. A phase difference of 


ITH the help of a series of | 
oscillograms, several thorny | 

points with regard to the relationships i 
between voltage and current in various 
AC circuits are made clear. ! 

i 


Fig. 2.—Relationships 
between current and 
voltage in simple cir- 
cuits containing resis- 
tance, capacity or in- 
ductance. 


go° does not mean 
that the current has 
gone round a cor- 
ner, but simply that 
it is a quarter of a 
cycle behind or in 
front of the stan- 
dard of compari- 
son. 

We can now turn 
our attention to 
Exhibit No. x, which is Fig. 2 (a). 
This shows the voltage (V) and current. 
(IR) relationship in a pure resistance. 
The circuit from which these curves 
were obtained is shown in Fig. 3 (a). The 
oscillogram con- 
firms , what one 
would expect 
from a knowledge 
of Ohms L a w. 
The currentis at all 
times proportional 
to the voltage. 
When there are no 
volts there is no 
Fig. 3.—Circuit ar- 
rangements from 
which the various 
oscillograms were 

obtained. 
current ; when the voltage reaches a maxi- 
mum so does the current. On the whole, 
it is a rather uninteresting demonstration. 

The next photograph (Fig. 2(6)) shows 
a similar pair of curves taken with a con- 
denser instead of a resistance (see 
Fig. 3(b)).. The larger curve (V) repre- 


sents the voltage as before, while the 
dented curve (Ic) is a trace of the current 
wave form. The rather second-hand ap- 
pearance of the latter has. been brought 
about by one of those unforeseen snags 
that go to make life more amusing. The 
supply voltage has a very small high- 
frequency harmonic content;“prébably due 
to tooth ripple in the alternator. The im- 
pedance of a condenser is inversely pro- 
portional to frequency, and, therefore, the 
harmonic will pass through more. easily 
than the relatively low-frequency funda- 
mental. The ripple in the current curve 
is only a magnified version of a corre- 
sponding ripple in the voltage curve too 


This minor im- 


small to be noticeable. 
perfection must be overlooked for the pur- 


pose of the present discussion. The major 
difference between Fig. 2 (a) and Fig. 2 (b) 
is that the current curve. (Ic) has shifted 


` a quarter of a cycle to the left, and is, 


therefore, ahead of the voltage curve (V) 
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Voltage-current Relationships— 
by 99°. Our next job is to elucidate the 
mystery of its having got there. 

When a constant voltage (DC) is applied 
to a condenser, current flows into it until 
the condenser is fully charged, then cur- 
rent ceases to flow, although the voltage 
may be still applied. A short-circuit 
across the condenser terminals will reduce 
the volts to zero, and, at the same time, 
cause a discharge current to flow. Chang- 
ing the voltage across the condenser pro- 
duces a charging or discharging current, 
while a steady voltage results in no change 
of charge and, therefore, no current. 

In Fig. 2 (b) we can observe this process 
of charging and discharging taking place 
in time with the alternations of the volt- 
age. Consider the condition a quarter of 
a cycle from the left of the oscillogram, 
i:e., where the current is zero and the volt- 
age is at a maximum. The voltage is 
changing from a rising to a falling state, 
and for an instant between the two condi- 
tions it is constant. The condenser at this 
instant maintains, a steady charge, and, 
therefore, current flows neither in nor out. 
For the next half-cycle the voltage falls, 
first to zero, then to a negative maximum. 
The condenser is consequently first dis- 
charged and then charged up in the reverse 
direction, hence ‘the negative loop of the 
current curve. The quicker the change of 
voltage the more rapid will be the change 
of charge held by the condenser. Where 
the voltage curve is steepest as it crosses 
the zero line we find the greatest discharge 
current; i.e., a negative maximum to the 
current curve. 

We are now at the negative peak of the 
voltage, and for an instant the voltage can 
again be regarded as constant. The cur- 


Fig. 4.—Oscillograms of voltage-current re- 
lationships in more complex circuits. 


rent, therefore, falls to zero. For the fol- 
lowing half-cycle the voltage returns to 
zero and then rises to a positive peak. 
During this time the condenser must be 
discharged and then charged in the 
original direction, a process resulting in 
the positive half-cycle of current which 
ends up at zero as the voltage reaches its 
maximum and instantaneously constant 
value. 
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Since the process has been reduced to 
one of charging and discharging the con- 
denser, it is reasonable to assume that no 
power is being -used up. Energy is 
absorbed by the condenser when it is 
charged, but during the following dis- 
charge it gives the energy back again. 
The truth of this can be seen from the 
oscillogram. Starting from the extreme 
left, for the first quarter-cycle the current 
and voltage curves are both positive. This 
indicates that power is being supplied to 
the condenser from the mains. The subse- 
quent quarter-cycle has a positive voltage, 
but a negative current ; therefore, power is 
being returned to the mains from the con- 
denser. The exchange of energy from 
mains to condenser and vice versa is re- 
peated four times in every complete cycle. 


Inductive Circuits 


So much space has been given to chasing 
the condenser current up hill and down 
dale that the corresponding curves 
obtained by substituting an inductance 
(Fig. 2(c)) can have but brief mention. 
The current (IL) this time has shifted to 
the right of the voltage curve, i.e., it lags 
by go’. Again, no power is dissipated be- 
cause the same exchange of energy from 
mains to the inductance and back again 
occurs as with the condenser, but with one 
important difference. During the quarter- 
cycle that power is being absorbed by the 
condenser, power is being given out by the 
inductance. Where the condenser curves 
are both of the same sign, the inductance 
curves are of opposite sign. This follows, 
since the condenser current (Ic) is a com- 
plete half-cycle out of phase with the cur- 
rent through the inductance (it). 

Looking at the two oscillograms of 
Fig. 2(6) and (c), the current curves are 
the inverse of each other. Tip the conden- 
ser current curve upside down, and it gives 
the current curve obtained from the in- 
ductance. This is very interesting because 
it looks as though the two currents would 
cancel each other if drawn from the same 
source of supply. 

It is quite a simple matter to examine 
this possibility experimentally. The circuit 
diagram is shown in Fig. 3 (d), and all we 
require of the two components is that they 
shall each pass the same current when 
separately connected across the supply. 
The oscillogram of the various currents is 
given in Fig. 4(a). The condenser cur- 
rent (Ic) is substantially the same as the 
choke current (IL), but always in the re- 
verse direction. The sum of the two (Ic 
and IL) would be zero were it not for the 
irrepressible harmonic, which we are justi- 


' fied in ignoring. 


This idea of a substantial current pass- 
ing through both components while none 
comes from the supply is suggestive of 
magic; nevertheless, it is amenable to 
reason. When the voltage is first switched 
on a little packet of energy is taken by the 
circuit. From then on the choke and con- 
denser play shuttlecock with it. When the 
choke gives out energy the condenser takes 
it in; when the condenser gives up the 
energy a quarter of a cycle later, the choke 
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receives it back again, and so on. It is 
not altogether correct to say that no power 
is drawn from the supply because a little 
energy is lost in the resistance of the choke 
winding and in the dielectric of the conden- 
ser. If these losses could be eliminated, 
literally no current or power would be 
dissipated. Then if the game were once 
started it would go on for ever, and the 
supply could be disconnected, since its 
only purpose was to provide the starting 
impulse. 

In order to produce the above pheno- 
menon the choke and the condenser must 
draw identical currents when individually 
connected to the AC source. This is the 
same thing as saying that they must have 
the same impedance at the frequency of 
thesupply. And both these statements are 
equivalent to saying that the condenser 
and choke must be tuned to the frequency 
in question. A tuned circuit is nothing 
more or less than one in which the capa- 


Fig. 5.-Waveforms with superimposed 
harmonics. 


city takes in and gives out little parcels 
of energy of exactly the same magnitude 
as those needed by the inductance. The 
upshot of this is that the two partners 
(capacity and inductance) match each 
other perfectly and pass the energy back 
and forth without loss. 

So far we have applied the same voliage 
to the components, but, by connecting 
them in series, we can assure the same 
current passing through both. The circuit 
of Fig. 3 (e) illustrates how this is done. 
The current must be in phase with itself 
throughout the circuit, and, therefore, the 
current in the condenser will be in phase 
with the current through the choke. In- 
stead of keeping the voltage as a standard 
of reference, as in Fig. 2(b) and (c), the 
condition now is that the current has be- 
come the standard. By moving Fig. 2 (c) 
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Voltage-current Relationships— 

along until the current curve comes 
directly beneath that of Fig.-2 (b), it can 
be seen that ‘the. voltages are thereby 
pushed out of phase. They are equal and 
opposite. 

The voltage oscillograms are illustrated 
in Fig. 4 (b). The large waves represent 
the voltages across the choke and conden- 
ser, while the almost straight line indicates 
the supply voltage. Being the sum of two 
equal and opposite voltages, the latter is 
practically zero. The analogy between the 
parellel and series circuits is very appar- 
ent. In the former the two currents add 
up to zero, while in the latter the two volt- 
ages combine to give the same answer. 

The foregoing study is inclined to pro- 
duce mental fatigue, and, in the manner 
of. a not-too-serious schoolboy, one is 
tempted to end up by “‘larking about’’ 
with the apparatus available. Fig. 5 (a) 


shows a voltage waveform that is made up- 


of a 50 c/s fundamental plus a consider- 
able harmonic content. By juggling with 
the tuned circuit it should be possible to 
sort out the harmonics and separate them 
from the 50 c/s fundamental.. This time 
deliberately instead of accidentally, as in 
the case of the intruding tooth ripple 
earlier on. . 


Filter Circuit 


A. parallel-tuned circuit draws no cur- 
rent from the supply, and, therefore, 
behaves. like an open circuit at the par- 
ticular frequency to which it is tuned. 
At higher frequencies the capacity passes 
more current and the choke less, so that 
the two no longer balance each other, and, 
therefore, the impedance falls below in- 
finity. The arrangement of Fig. 6 gives 
hope of achieving our object. . The circuit 
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Fig, 6.—Circuit for separating harmonics from 
the fundamental frequency. 


tuned to 50 c/s should prevent any cur- 
rent of this frequency from passing, but 
will allow the harmonics to go through. 
There is reason to anticipate that the volt- 
age developed across the resistance will be 
almost entirely harmonics of 50 cycles. 
Fig. 5 (b) shows what was actually found. 
The third harmonic is the largest, but the 
fifth and seventh are also present, and are 
the cause of the irregular nature of the 
wave. 

Fig. 5(c) shows the voltage across the 
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tuned circuit. It is practically a pure 50- 
cycle wave with only a suggestion ef har- 
monic left. Since the three curves of 
Fig. 5 are all to the same scale, the two 
lower ones should add together to form the 
original wave. Some readers might like 
to. try it for this week’s homework, in 
which case the Editor will probably excuse 
them from attempting the ‘‘ Problem 
Corner '’ question! 


Light Amplifier 


. REGENERATIVE 
PHOTO - CELL 


, l AHE point at which incident light is 


first converted into signal current 
by photo-electric action is one of 
the’ weakest links in the chain of tele- 
vision, The. Iconoscope tube, with its 
‘*storage’’ screen of mosaic cells, goes 
some way towards restoring the balance, 


‘whilst. the electron-multiplier offers still 


The principle of regeneration applied to a 
photo-electric cell in conjunction with an 
electron multiplier. 


further possibilities. Another promising 
scheme is to apply the principle of re- 
action to “boost” the output from a 
photo-electric cell. For instance, the elec- 
trons liberated by the impact of light upon 
a photo-sensitive cathode can be focused 
upon a fluorescent screen, and the light 
from the latter ‘‘ fed back ” on to the sen- 
sitive cathode, where it serves to increase 
the strength of the orginal stream. 

The accompanying drawing (from 
Patent 499661) shows a “‘ back-coupled ”? 


photo-electric cell of this kind used in com- , 


bination with an electron-multiplier, the 
latter serving to emphasise the regenera- 
tive effect. The cell contains a photo- 
electric cathode C which is arranged oppo- 
site to a fluorescent screen F, an electron- 
multiplier M being placed midway be- 
tween the two and in line with a trans- 
parent screening partition P. Light falling 
on the cathode C liberates primary elec- 


trons, which are attracted by the positive 
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voltage on the first electrode of the multi- 
plier M and pass from it through a series 
of ‘‘permeable’’ target-electrodes,. each 
biased more positively than the last. ` 
The emerging stream, now considerably 
amplified by secondary emission, pro- 


-duces a more intense light than usual on 


the fluorescent screen F. This light “ re- 
acts” back on the sensitive cathode C to 
liberate more electrons, and so build up 
the current strength still further until itis 
taken off from the last or ontput electrode 
of the multipher M. To prevent the 
current from building-up to saturation a 
“‘quenching’’ frequency is applied to the 
screen electrode P, together with an EMF 
of carrier frequency. 


PROBLEM CORNER-22 


An extract from Henry Farrad’s corte- 
spondence, published to give readers an 
opportunity of testing their own powers of 
deduction :— 

. “ Radiovilla,’”’ 
Hackbridge. 
Dear Mr. Farrad, i , 

Thank you for the tip about the dynatron 
oscillator ; it is working very nicely now with 
a tapped battery. Meanwhile, here is an- 
other little perplexity that I have come 
across in working on the 56 Mc/s amateur 
band. For adjusting the tuning of a certain 
circuit over a small band in the region of 
this frequency it was inconvenient to have 
the very small variable condenser close up 
against the coil ; I hadn’t got a small enough 
condenser anyway. But I knew that when 
a certain capacity is tapped across part of a 
coil it is equivalent to a smaller capacity 
across the whole coil. I did this, using a 
condenser with a capacity of 0.000025 mid. 
I reckoned this would be equivalent to about 
5 micro-microfarads across the whole coil. 
But the funny thing is that when this con- 
denser is connected, instead of the frequency 
going down, as it ought, it goes wp! 

The leads are nearly 6 inches long, un- 
fortunately ; but I have spaced them well 
apart—about 3 inches actually. Can you 
tell me why the condenser acts apparently 
as a negative capacity ? And another thing | 
—although the whole of this tuning arrange- 
ment is thoroughly “low loss,” it: makes it 
very difficult for the circuit to oscillate at 
all. 

Yours sincerely, 
Ray Lea. 


Henry Farrad’s solution is given on p. 514. 
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TS the June issue of our sister journal, The 
Wireless Engineer, which is on sale to-day, 
June rst, price as. 6d., is the first part of an 
article which investigates the static and 
dynamic characteristics of pentode and tetrode 
output valves with a view to minimising in 
their design the distortion in the output stage 
of a receiver. Another article in the same issue 
gives some theoretical and experimental con- 
siderations of the requirements governing the 
production of power when using triode oscil- 
lators for ultra-short wavelengths. 

A monthly feature of The Wireless Engineer 
is the Abstracts and References section, com- 
piled by the Radio Research Board, in which 
is given abstracts of articles on wireless and 
allied subjects published in the World’s 
technical press. 
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© Winding Short-wave Coils 


POINTS IN DESIGN AND CONSTRUCTION 


EW amateurs wind their own 
medium- and long-wave coils 
nowadays; with ganged circuits 
and the modern construction of 

coils the ability of the amateur to wind 
them himself is somewhat limited. With 
short-wave coils a different position arises 
as, even on the lower frequencies, coils 
consist of only a few turns of wire, and, 
although matching is still necessary, the 
coils can be cheaply and simply constructed 
at home. 

Let us consider a short-wave resonant 
circuit as shown in Fig. x (a). This con- 
sists of a coil or inductance L and a con- 
denser C. Actually, the circuit is not quite 
as simple as this, since the wire which 
. forms the inductance L has a resistance 
Rt, and since a perfect condenser is never 
obtainable, except perhaps of the quartz- 
insulated type, the condenser has a cer- 
tain resistance Rc. Also, the coil has a 
self-capacity Co which resonates with the 
coil inductance L at the natural frequency 
of the coil itself. Thus the circuit becomes 
as Fig. 1 (b). Normally, the natural fre- 
quency of the coil is much higher than the 
operating frequency range of the complete 
LC circuit and so Co, which normally con- 
sists of 3 to 5 mmfds. capacity, can’be com- 
bined with C and forgotten except when 
the total minimum capacity in parallel 
with the inductance is considered, 

The step-up or ‘‘ goodness factor’’ of a 
coil or condenser is known as its Q value, 
which is always greater than unity. The 

I 


35 for 


Q value of a coil is equal to oL or 


Fig. 1.——An oscillatory circuit and its equivalent in practice. 


a condenser. When a condenser of Qc is 
placed in parallel with an inductance of 
value QL, the effective total Q, that is 
Or, is equal to the inverse of the sum of 

the reciprocal values, or :— 

I 

=F I 

Oc * Or 
However, provided condensers of good 
insulation are used, with a minimum of 
insulating material, the factor Rc in Fig. 
r (b) may be neglected and considered as 
part of Rx, since it is very small with 
ceramic type condensers or air-dielectric 
condensers with ceramic insulation, at any 


-suitable for general 


By 
DAVID R. PARSONS, Grad.1.E.E. 


rate at frequencies below 15 Mc/s. Thus, 
provided high quality condensers are used, 
we can say that the efficiency of a short- 
wave tuned circuit depends largely on 
having a “high Q”’ coil. 

High Q coils are necessary in oscil- 
lators for efficiency and stability, and in 
RF amplifiers they are absolutely essential 
for gain and selectivity. Highly technical 
papers have appeared on the subject of 
coil design but very 
little advice has ap- 
peared in a form 


readers. Thus, the 
following notes on 
short-wave coil de- 
sign may be found 
very useful. 

Provided reason- 
able care is taken in 
the selection of a 
former, no differ- 
ence is noted between the Q of an air coil 
and a similar one wound on a smooth 
former, i.e., one with no grooves. 

If grooves are required for mechanical 
reasons, ribbed formers should be used or 
the grooves should be of a depth not ex- 
ceeding 4} to 4 the diameter of the wire. On 
no account should deeply grooved formers 
be used. 

If shallow grooved formers are used, the 
Q reduction with bakelite is about 10 to 
` . 15 per cent., reaching 
nearly 30 per cent. 


as ratio 


ls een Si bai er asta emia aah ae os aa 


with cardboard or 
wood. 
The diameter of 


coils should be as 
great as possible, and 
the ratio . (length / 
diameter) should 
preferably be less 
than unity, a ratio 
between 0.5 and 
unity being usually 
the best. Naturally, the length will be 
governed by the inductance required, but 
with large-diameter wire such as 16 or 18 
SWG, the Q is practically independent of 
winding length. 

Wire diameter should be as great as pos- 
sible, though gauges below 16 SWG are 
not normally used, chiefly because of wind- 
ing difficulties. Gauges between 16 to 22 
SWG are generally preferred. ? 

The spacing between turns may be equal 
to the diameter of the wire. Actually a 
small increase in Q is noticeable when the 
spacing is 25 per cent. greater than the 
wire diameter, but there is little practical 


HIS article contains much 

useful information on such 

important factors in coil design 

between length and 

diameter, choice of former, wire 

gauge and covering and the effect 
of screening 


advantage in exceeding this figure. 

Bare copper wire is best, but after a 
time oxidisation occurs and, due to skin 
effect, the RF resistance of the coil in- 
creases considerably. Consequently, 
enamel wire is preferable in all cases as the 


` surface cleanliness of the wire is main- 


tained and the enamel has negligible effect 
on the Q of the coil. 

With stranded wire, the losses in insula- 
tion become considerable, and thus the ad- 
vantage of stranding the wire is lost. Iron- 
cored coils are also not advisable on short 
waves, since the reduction in copper made 
possible by their 
i use is naturally 
i small, and the iron 
t loss is high. 

H If a coil has a 
| diameter D, then 
{ any coil can placed 
i over it should have 
| a diameter at least 
| equal to 2D. With 
{ such.a screen, its 
| Q will be reduced 

by about 5 to Io 
per cent., while its inductance reduction 
will be 10 to 15 per cent. The latter can, 
of course, be allowed for when the coil is 
originally designed. 

The ends of the coil should be at least a 
coil diameter away from the ends of the 
screen. 

When coils are not screened but placed 
near a metal chassis as shown in Fig. 2, 
the dimension d should be at least equal to 
the diameter D of the coil. As d is de- 
creased, the Q falls slowly at first and is 
not halved until d is about 1/1oth of D, 
although the inductance change will be 
considerable. 

. Suppose, for example, we required to 
wind a short-wave coil having an induc- 
tance of x microhenry and a 4-inch 
diameter paxolin former is available. 
20 SWG is probably the smallest gauge an 
amateur can handle unless a small winding 
mandril is available. 20-gauge enamelled 
wire has a diameter of 0.038 inch. 

For maximum Q, spacing between turns 


METAL 
CHASSIS 


ee, 


Fig. 2.—-Spacing between coil and screen 
should be at least equal to coil diameter. 
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Winding Short-wave Coils— 
is equal to 1.25 d, where d is the diameter 
of the wire used. Therefore spacing should 


be 0.038 x5 


“r~ or 0.0475in. The turns per 


inch will be paste or 21.1. The effective 
0.0475 
diameter D of the coil is equal to the coil 
former diameter plus diameter of wire, or 
0.500in: + 0.038in. ; that is, 0.538in. > 
Using the Wireless World Abac No. 19 


for coils of 0.2 to 20.microhenrys, we have 


a ratios. of 0.88, a satisfactory value, and 


the total turns will be 21. 1x 0.538 x o. 88, 
or I0 S ` 


Wireless 
World 


Since the spacing is 0.0475in. we can use 
another length of wire as a dummy wind- 
ing for spacing purposes ; 20 SWG is 0.046 
inch diameter, so a length of this wire may 
be wound alongside the actual coil wire 
and removed afterwards. 

The smallest screening can in which the 
above coil should be mounted would have 
a diameter of rin. and the ends of the coil 
should be at least x inch away from any 
steel chassis. -Such a screen will reduce 
the inductancé to about 0.85 to 0.9 micro- 
henry, but if we had known a 1-inch 
screening can was to be used we could have 
based our calculation on a value of 
1.15nH and the final inductance would be 
ey IH. : 


American Loctal Valves 


CHARACT ERISTICS AND DIMENSIONS 


duced . by © Hygrade-Sylvania and 
Philco have a new base—of the 
octal variety-which differs from the 
ordinary octal base. Although the pins will 
fit present octal sockets, the pin connec- 
tions are different, and although the centre 
locating pin has the usual key to ensure 
correct insertion, it is grooved near the tip 
to engage a spring catch or lock in its own 
special type of socket. The current-carry- 
ing base-pins are set in the thickened glass 
base of the valve and supported entirely 
by it. The metal shell, of which the 
' locating peg is a portion, has clearance 
holes through which the contact pins pass. 
The glass shells of the Loctal type are 
rather small, and to agree with the present 
tendency all Loctals are single-ended. 
Could we but undo the past here in 
‘America, we should certainly have fewer 
valves with octal bases, and certainly not 
two sorts of octal base. Perhaps then we 
should not so soon have come to the end 
of our alleged system of valve designations, 
which appears to have been abandoned in 
the Loctal series. . Previously an initial 
“6” has meant “ ‘ operating filament voit- 
age between 6 and 7,” but in the Loctal 
series such valves have type designations 
beginning with a “7” instead of a “6,” 


To ‘* Loctal’’ valves recently’ inito- ` ae 


This view of the 7A7 clearly shows the locking 
groove on the centre pin. 


vague, and the “6” combinations are so 
nearly used up that we are encountering 
such type numbers as “‘6AC5-G,’’ “6J7- 
GT.” The old system of arbitrary num- 


bering was no worse. 
The Loctal valves, however, are good.. 
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form, for their electrical properties are 
identical with, or very similar to, other 
valve types. 

Some of the Loctal valves have 0.15A 
filaments. The variety is sufficient to per- 
mit their exclusive use in a midget receiver 
with series-connected heaters and no trans- 
former. The smaller current and the 
higher voltage drops in the heaters. of the 
rectifier and output valves of this series 
make it unnecessary to drop voltage in a 
resistance external to the receiver. Thus 
the usual flexible cord resistor can be dis- 
pensed with. This resistor may not have 
caused any fires, but it certainly looks 
dangerous and has never been approved 
by the insurance underwriters who are the 
final authorities in America on the safety 
of household electrical appliances. 

In addition to the Loctal valves a new 
series of valves has appeared with the 
subscript GT. These are merely glass 
valves in a straight-sided tubular form. 
There are thus the following electrical 
equivalents: 6K7 (metal), 6K7G (glass), 
6K7GT (tubular glass), and the near 
equivalents 6SK7 (single-ended. metal) and 
7A7 (single-ended glass Loctal). 


The Elements of Radio Communication. 
By O. F. Brown, M.A., B.Sc., and 
E. L. Gardiner, B.Sc. 2nd edition. 
Pp. 551+vii. Published by Oxford 
University Press, Amen House,. War- 
wick Square, London, E.C.4. Price 16s. 

HIS book is an elementary text-book and 

it opens with an introductory and his- 
torical chapter. High-frequency alternating 
currents are then dealt with, after which 
oscillations and radiation are treated. 

Valves are discussed in some detail, and 
such modern forms of electronic apparatus 
as the electron multipier, the gas-triode, and 
the cathode-ray tube are included. Chapters 
on transmission, detection and. amplification 
follow, and there are long chapters dealing 
with receiving circuits and selectivity. Pro- | 
pagation and directional recéption are not 
omitted, and the book concludes with a 
chapter on television. 

Although formule are occasionally intro- 
duced, the book is largely non-mathematical. 
The operation of wireless apparatus is well 
explained and the book. is unusually free 
from errors. The authors intend it to cover 
the syllabus of the City and Guilds Grade 1 
examination, and to assist the student. have 
provided a set of examination questions at 
the end of each chapter. Answers are not 


presumably because the system is at best Their advantage lies in a desirable physical provided, however. W. T. C. 
CHARACT ERISTICS OF THE LOCTAL VALVES. 
T N 1231 TAG ` TAT TAS TBS TBG _ TBT TBB — 705 - 16 7Y4 35A5 -35273 
ype Ne Duo- Duo- ‘ ' 
Valve. R.F. Duo- R.F. Octode Output diode- R.F. .Heptode Output diode- Rectiñer Output. Rectifier 
Pentode diode Pentode Pentode triode Pentode: Tetrode triode Tetrode 

Heater volts as cow Wd 6.3 6.3 6.3 6.3 6.3 6.3. 6.3 6.3 6.3 6.3 35.0 32.0 ` 
Heater amps. aoe owe 0.45 0.15 0.3 0.15 0.4 0.3 0.15 0.3 0.45 0.15 0.5 0.15 - 015 
Anode volts... s . 300 — 250 250 250 250 250 250 250 250 350 110 250 
Screen volts te oe 150 _ 100 100 250 — 100 100 250 _ _ 110 = 
Grid bias... e — = —3 _ — 18 —2 —3 — — 12.5 0 — — 7.6 — 
Anode current (mA) 10.0 — 8.6 3.0 32.0 1.0 8.5 3.5 45.0 1.3 60.0 35 100.0 
Screen current (mA) we 25 _ 2.0 2.8 5.5 — 2.0 2.7 4.5 — — 2.8 = 
Mutual conductance (mA/V) 5.5 — 2.0 0.6 2.2 11 1.7 0.55 4.1 10 — 5.5 => 
AC resistance (©) . 700,000 — 800,000 _ — a o bei) i ine — aau — — ae 
Input capacity ( uF) 8.5 — 6.0 7.5 — - — . — — — 
Output capacity { mF)... 65 — 7.0 9.0 —— 3.0 7.0 75 =- 3.0 — _ = 
Grid. anodo opacity (E). 0.015 — 0.005 0.15 == 1.5 0.005 0.15 — 14 — — — 
Load resistance (©) wooo — — _ 7,600 _ — — 5,000 — — 2,500 ~ 
Power output (watts) wo — _ —_ 4 e amn = 4.25 = — A —. 
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Cathode-ray Oscilloscope 


SIMPLE UNITS 
EMPLOYING A 
24 in. TUBE 


(Concluded from page 486 of last 
week’s issue) 


N many applications of the CR tube 
a linear time-base is needed, but as 
it is not always required it is included 
in a separate unit from the tube. 
When using the units together they are 
connected by plugs and sockets, as shown 
in the drawings. In most cases Xr, YI, 
and E on the tube unit will be joined, and 
X2, Y2, and E joined respectively to SW, 
VA, and E on the time-base unit, while 
the signal to be examined is applied. be- 
tween V and E. If the amplifier is not 
required Y2 and VA are disconnected and 
the signal applied between Y2 and E; in 
general, it will be necessary to insert a 
condenser in series with the lead to Y2 in 
order to prevent any steady potential in 
the signal circuit from giving a steady 
deflection. l 
When first setting up the gear, set the 
gain control R5 at minimum and the 
amplitude and frequency controls R11 
and R13 about half-way. In the tube 
unit, set R5 for maximum bias, that is, for 
minimum brilliance. Switch on and allow 
time for the valves to warm up. Then 
advance the brilliance control. If all is in 
order a horizontal line should appear, and 
the focus control can then be adjusted for 
maximum sharpness, No greater bril- 
liance than is necessary should be used. 
Adjust the amplitude until the line ex- 
tends nearly across the tube. Apply a 
signal, and with the sync control at mini- 
mum turn up the gain control until the 


I N concluding the description of 

this cathode-ray oscilloscope - 
notes on the construction are given 
as well as an account of the method 
of operation with the time-base. 


is nearly steady. These are when the 
time-base and signal frequencies bear 
definite relationships to one another. With 
the usual sine-wave input, there will be 
one setting giving a half-sine curve for the 
pattern, another giving one sine curve, 
another giving two, and so on. 

It is usually best to pick the setting 
which gives three complete sine curves, 
because one is then certain of obtaining 
an undistorted picture of the centre one. 
The two end ones may be slightly cur- 
tailed by the fly-back. 

Having obtained as steady a picture as 


An underview of the tube unit showing the wiring. 


pattern on the tube reaches a convenient 
height. The pattern will be complex and 
unsteady. Now turn the frequency con- 
trol slowly, The pattern will change and 
certain settings will be found at which it 


possible, advance the sync control while 
readjusting the frequency slightly. The 
picture should lock in and be quite steady. 
The syne control should be advanced no 
more than is necessary, otherwise some 
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distortion of the ends of the trace may 
occur, 

Little need be said about the construc- 
tion of the apparatus, for the drawings are 
self-explanatory. It must be pointed out, 
however, that the CR tube is very sus- 
ceptible to the stray field of the mains 
transformer. The optimum position for 
the transformer specified is shown on the 
drawings, but if a component of different 
design is employed a new position for it 
may have to be determined experi- 
mentally. 


Constructional Hints 


The components should be completely 
assembled on the base-plates before wiring 
is started. The earthing points are par- 
ticularly important, and it is necessary to 
see that the metal is bright, so that the 
screws are not held back by cellulose 
paint. See that the heads of the screws 
on all valve holders are well recessed and, 
if sparking across to the base is feared, 
cut out and insert waxed paper or bake- 
lite rings between the valve holders and 
chassis. Avoid subjecting the heavy 
transformer leads to excessive twisting, 
and do not pull on the finer wires, since 
they may break off short at the bobbin. 
Before fitting the valve holders it is advis- 
able to solder the blades to their screws 
rather than rely entirely upon the tight- 
ness of the nuts; a really hot iron is needed 
for this purpose. 

Make sure of the identity of the centre- 
taps on the transformer HT windings. 
An error in this respect will lead to the 
destruction of an electrolytic condenser 
immediately the unit is switched on. 
Avoid nicking the wire when cutting back 
sleeving—it is better to slide the sleeving 
off when cutting to length. Use 22 SWG 
tinned wire fer connecting up and I mm. 
(size of hole) silk sleeving. It is, of 
course, easier to wire from the circuit 


a 
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THE PRACTICAL WIRING DIAGRAMS 


TUBE 4081 


a 4 H H 
PANEL 5%2 x7 HIGH 


2% ona. 


This diagram gives full details of the oscilloscope unit. 


OF 


‘Wireless 
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THE OSCILLOSCOPE AND TIME-BASE UNITS 


The wiring of the time-base and amplifier unit is clearly shown in these drawings. 


hee 
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Cathode-ray Oscilloscope-— 

diagram than from the practical detail 
drawings, but the latter may prove addi- 
tionally helpful. 

The precise details for putting together 
the bank of switched condensers can be 
gleaned from the drawing. Assemble and 
wire this piece before fitting it to the front 
plate. Only two leads come from it, V, 


Wireless 
World 

round with the screws slackened off. 
Identification marks are required on the 
three cross-connecting plugs and sockets 
at the rear of the units. Use the soldering 
tags on the mains transformers for the 
mains connections so as to prevent 
whiskers of wire from shorting across 
the terminals. 

When first putting the gear into opera- 


In this view of the time-base and amplifier unit the under-base components are clearly shown. 


the centre point of the switch, and X, the 
common junction of the condensers. 
As the CR tube cannot be mounted with 


‘a great degree of accuracy in its socket, 


allowance has been made to permit some 
small amount of rotation of the holder. 
It is therefore necessary to allow slack- 
ness in the leads to the holder. In addi- 
tion, the tube may be centred by slightly 
bending the brackets or by skewing them 


tion, earth-connect both sets of X and Y 
plates and then, by advancing the bril- 
liance control from. zero in a clockwise 
direction, a stationary spot will be obtain- 
able in the centre of the screen. Keep 
the brilliance down when only the spot is 
produced or the screen will be per- 
manently marked. . Only as a result of 
careless operation. will blemishes be found 
on the screen. 


Television Programmes 


Sound 41.5 Mc/s. 


An hour’s special film transmission in- 

tended for demonstration purposes will be 

given from 11 a.m. to 12 noon each week- 

day. The National or Regional programme 

will be radiated on 41.5 Mc/s from approxi- 
i mately 7.45 to 9 p.m. daily. 


THURSD AY, JUNE ist. 
3, 247th edition of Picture Page. 3.20-4, O.B. 
from Coombe Hill Golf Club, Surrey, showing 
part of the match between Reg Whitcombe and 
Bobby Locke. The programme will include a 
golf demonstration by Archie Compston. 


9, Ray Ventura et ses Collégiens. 
Gaumont-British News. 9.45-10.15, 
edition of Picture Page. 


FRIDAY, JUNE zná. 
3, Cabaret Cruise No. 9. 3.45, Cartoon Film. 
3.50, Gaumont-British News. 
9-10.30, “ The Anatomist,” by James Bridie, 
introducing again Knox, Burke and Hare, and 
the West Port murders. 


SATURDAY, JUNE 3rd. 

2.55-4, O.B. from Hyde Park. The Royal 
Review of the London Fire Brigade and London 
Auxiliary Fire Service. 

9, Scenes from the “ Dorchester Floor Show.” 
9.30, Gaumont-British News. 9.40, Tennis 
Demonstration by Dan Maskell. 9.55, Cartoon 
Film. 10-10.30, “If I were a Millionaire.” 
A scientist, an Irish poet, a woman novelist, a 
sculptor, and a taxi driver come to the studio to 
tell how they would spend a million pounds. 


SUNDAY, JUNE 4th. 
3, Cartoon Film. 3.10, Friendš from the Zoo 


9.35, 
248th 


Vision 45 Mc/s. 


presented by David Seth-Smith. 3.25, “ Zoo to 
You,” featuring Mabel Constanduros—Film. 
3.35, Third edition of “ Fantastic Garden.” ` 


8.50, News. 9.5-10.35, “ Good Morning Bill,” 
a play by P. G. Wodehouse. 


MONDAY, JUNE 
3-4.30, “The Anatomist ” 
at 9 p.m.). 
9, Jack Jackson and his Band. 9.30, Gaumont- 
British News. 9.40, A. G. Street presents 
another Guest Night. 10.10, Cartoon Film. 
10.15-10.25, Catherine Clark, pianoforte. 


TUESDAY, JUNE 6th. 
2.55.4, Theatrical Garden Party; O.B. from 
the Ranelagh Club, Barnes. Jasmine Bligh and 
F. H. Grisewood will introduce viewers to 
leading personalities of stage and screen. 


9, Friends from the Zoo. 9.15, Cartoon Film. 
9.20, British Movietonews. 9.30-10.30, “ The 
Parnell Commission,” a reconstruction of the 
famous forgery investigation of 1888-1889, 
written and produced by Denis Johnson. 


WEDNESDAY, JUNE yth. 
3-4.30, “ The Insect Play,” by Karel Capek. 


9, “ Rough Island Story,” No, 2—The Hon. 
Harold Nicolson and J. F. Horrabin continue 
their collaboration and bring the history of the 
British Isles up to 1500, Illustrations by Pearl 
Binder. 9.25, Cartoon Film. 9.30, Charles 
Heslop in “ Moonlight ’n’ Everything,” with 
Patricia Burke, Edward Cooper and Patricia 
Leonard. 10.5, Gaumont-British, News. 
10.15-10.30, “Foundations ‘of Cookery “by 
Maicel Boulestin. 


5th. 
(as on Friday 


JUNE rst, 1939. 


The Rider “ VoltOhmyst” 


A SENSITIVE METER EMPLOYING — 
A PUSH-PULL VALVE 
VOLTMETER CIRCUIT 


‘THE outstanding feature of this instru- 
ment, which measures DC resistance 
and voltage, is its high input resistance.’ 
Up to 500 volts the input resistance is 16 
megohms, and for the three ranges between 
500 and 5,000 volts it is 160 megohms. It 
will be appreciated that the meter can be 
connected to AVC and other automatic 
control circuits while a receiver is in opera- 
tion without affecting performance or intro- 
ducing any appreciable error in the voltage 
reading. It may also be used for checking 
oscillator performance as the input is taken 
through a shielded probe incorporating a 
resistance adjacent to the tip which reduces 
the effective input capacity of the instru- 
ment to approximately 1 micro-mfd. l 
The basic circuit is a push-pull valve 
voltmeter using pentode valves, in which 
grid current and the contact potential effect 
in the valves are reduced by the use of a 
common cathode resistance of high value. 
In addition, a measure of inverse feedback 
is employed. The readings of the meter, 
which is connected ini a bridge circuit of 
which the valve anode circuits form two 


The Rider “ VoltOhmyst’’ may be used for 
the measurement of all receiver voltages 
including AVC without. introducing any 
appreciable load on the circuit. 
& 
arms, are independent of ‘small fluctuations 
in the supply voltage. 

Voltages from 0.05 to 5,000 may be read 
in nine overlapping ranges and resistance 
from o.r ohm to 1,000 megohms in seven 
stages. The meter reads in the same direc- 
tion for both volts and resistance and no 
external battery is required for the higher 
resistance values. Actually the potential 
across the resistance during measurement is 
only 0.03 volt across 0.r ohm and 3 volts 
across 1,000 megohms. 

A reversing switch enables either positive 
or negative potentials to be measured with 
the instrument earthed and without the 
necessity of changing leads. 

A special model suitable for operation 
from 230-volt AC mains is obtainable in this 
country through Holiday and Hemmer- 
dinger, Ltd., 74-78, Hardman Street, Mån- 
chester, 3. The price is 20 guineas, 
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Transmitter Measurements 


USING A HOME-MADE DIODE VOLTMETER 


N amateur transmitter sooner or later 
feels that DC measuring instru- 
ments alone are inadequate for ex- 
perimental work. Whilst such de- 

vices as neon tubes, lamps, etc., are use- 
ful, RF meters are essential to obtain 
maximum efficiency from a transmitter. 
Current meters of the cheap hot-wire or 
more expensive thermo-couple types are 
available, but potential-measuring instru- 
-ments are not so readily obtainable. 

The input impedance of such instru- 
ments should be as nearly as possible 
purely resistive to avoid upsetting circuit 
conditions, and as high as possible since 
the power output of amateur apparatus is 
usually comparatively small, These con- 
ditions limit the choice to a valve volt- 
meter or a cathode-ray oscilloscope. 

It was with these points in mind that the 
diode peak-voltmeter shown in the photo- 
graph was built, and it has the advantage 
that with the exception of the milliammeter 
the parts can be found in the junk box of 
the average experimenter. Such instru- 
ments have been used for years by pro- 
fessional radio engineers for work on high- 
power transmitters. 

As can be seen from the circuit dia- 
gram in Fig.-1, a diode is used to rectify 
the applied potential, and for a portion of 
the half-cycle, when the anode of the 
diode is positive with respect to its cathode, 
current flows, thus charging the feed con- 
denser. During the remainder of the cycle 
the charge on the condenser leaks away 
through the 1-megohm resistance. If suit- 
able circuit values 
are chosen the volt- 
age across the feed 
condenser will not 
fall ‘appreciably 
during the portion 
of the cycle when it 
is not receiving a 
charging current. 

Thus the DC 
voltage across this 
condenser will be 
very nearly equal 
to the maximum or 
peak voltage of the 
applied - potential. 
If a sensitive milli- 
ammeter is con- 
nected in series 
with the resistance 
the two together 
form a DC voltmeter and measure the 
potential across the condenser. 

The whole is, in fact, very similar to a 
power supply using a valve rectifier with 
a condenser input filter; the output volt- 
age is very nearly equal to the peak value 
of the AC voltage from the transformer so 
long as the load is light. Information on 
the factors governing the choice of the 
values of capacity and resistance can be 
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Fig. 1.—Circuit diagram of the diode peak 
voltmeter. 


setae tala tea dee a ates eased Sie Yin 7 
HE valve volimeier described in i 
this article will be found a | 
valuable adjunct to the equipment of l 
an amaleur transmitting station. It | 
can be used for neutralising PA | 
slages, measuring power output, l 
correctly terminating 
feeders, and as a field 
strength measuring sel, | 
to mention a few of 
us many uses, 


By 
D. P. TAYLO 


obtained elsewhere,! but for this instru- 
ment a resistance of 1 megohm and capaci- 
ties of 0.0001 mfd. and 0.0005 mfd. prove 
very satisfactory at frequencies of 7 Mc/s 
and higher. 

An RF choke is connected in the anode 
circuit of the diode to prevent the filter 
condenser appearing across the voltmeter 
terminals as a large input capacity. Any 
choke having a high impedance over the 
frequency range used is satisfactory in this 
position. The feed condenser also isolates 
the diode from DC in the circuit to be 
measured, 

A 0-0.5 mA meter is connected in series 
with the resistance ; thus the voltmeter has 
a full scale range of 500 peak volts, and as 
the meter scale is 
sub-divided into 50 
divisions each divi- 
sion corresponds to 
I0 peak volts. 

The valve used 
in the actual in- 
strument is a 2.0- 
volt medium- 
impedance battery 
triode with the 
anode and grid 
connected together 
to form the diode 
anode. During the 
first experiments 
with the instrument 
this valve proved 
so satisfactory that 
it was retained per- 
manently, but there 
is no reason why a normal diode should 
not be used if desired. 

It was also found during experiments 
that a reduction in filament voltage from 
2.0 to 1.5 volts had no appreciable effect 
upon the calibration, so that a single dry 
cell can be used for filament supply. 


' “Voltage Measurement at Very High Fre- 
quencies,” E. C. S. Megaw, B.Sc., D.I.C., The 
Wireless Engineer, February, 1936. 


The instrument de- 
scribed in the text can 
be constructed on a 
plain baseboard as 
shown here. 


When the voltmeter was first built it was 
noticed that the temperature of the valve 
filament was increased by induced RF 
when making high-voltage measurements. 
In the interest of valve life a condenser was 
connected directly across the filament pins 
to eliminate this effect. 

No particular care is necessary in the 
construction of the unit, but good com- 
ponents of low leakage are necessary and 
the wiring should be arranged to reduce 
stray: capacity to a minimum, If ‘access © 
can be had to a megger or olimmeter the 
one-megohm resistance should be chosen 
so that its value is a few per cent. on the 
low side rather than the reverse, as this will 
tend to correct for the low reading error 
normal to the meter. The voltmeter should 
not be regarded as a precision instrument, 
but on comparison with a slide-back valve 
voltmeter it was found that for voltages 
over 100 the error did not exceed about 
6 per cent., the reading always being low. 

The input impedance of the instrument 
is approximately equal to a 100,c00-ohm 
resistance shunted by a few micro-micro- 
farads of capacity. 

When using the meter it should be 
placed as close as possible to the apparatus 
under test so that.the connecting lead may - 
be kept as short as possible, and the lead 
connected to the filament side of the diode 
joined to the earthy side of the circuit being 
tested. 

It should be remembered that the cali- 
bration is in terms of peak volts, which 
must be multiplied by 0.707 to give RMS 
values, assuming a sine waveform. 


Applications of the Peak-voltmeter 


The writer is constantly finding new 
uses for the meter, but a few of the more 
obvious ones are given for the guidance of 
readers. 


514 


Transmitter Measurements— 


For neutralising a transmitter, the volt- 

meter is connected across a portion of the 
-anode inductance and the transmitter 

switched on with the HT supply to this 
stage disconnected. When the anode cir- 
cuit is tuned to resonance a reading will be 
obtained on the meter (unless the amplifier 
is already perfectly neutralised). 

This reading should be reduced to zero 
or a minimum value by adjustment of the 
neutralising condenser, retuning the anode 
circuit after each adjustment. In this way 
an amplifier can be neutralised consider- 
ably more accurately than by the usual 
neon tube or flash-lamp bulb methods. 

When an untuned feeder is correctly 
terminated there should be no standing 
wave along its length. It is easy to detect 
standing waves by connecting the volt- 
meter across the feeder wires at several 
points less than one-quarter wavelength 
apart, 

If all the voltages so measured are not 
substantially the same the feeder is incor- 
rectly terminated, and adjustment should 
be made at the end remote from the trans- 
mitter. 

Some idea of the power 
carried by a correctly termin- 
ated feeder can be obtained 
yy pe is N a 

Power = 7 or 27 
where Z is the characteristic 
impedance of the feeder. 

For example, a peak voltage 
of rro volts across 
a 6oo-ohm feeder 
would indicate a 
power of about 10 
watts. 

If the voltmeter 
is connected across 
a parallel tuned cir- 
cuit (such as an 
absorption wave- 
meter) and a small 
vertical aerial con- 
nected to the diode 
anode end of the 
coil, a rough field- 
strength measuring 
device results. 

This should be 
taken away from 
the transmitter to 
some point in the 
open near the 
aerial, adjustments 
can then be made 
to the transmitter 
and aerial to obtain maximum reading. If 
the absorption-wave-meter is tuned to a 
harmonic frequency the presence of har- 
monics can be detected and steps taken to 
eliminate them. 

In practice the reading obtained with 
this device is small, but if made more sensi- 
tive by the addition of a triode DC ampli- 
fier it can be used to determine horizontal 
aerial directivity patterns. 

The simplest method of measuring trans- 
mitter power output is to load up the trans- 
mitter by a resistance whose impedance 
value does not change appreciably with 


This view shows the positions of all the 
_ components required for the valve voltmeter ; 
note the method of mounting the valveholder, 
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frequency, the voltage across this is then 
measured. A carbon rod resistor is suit- 
able for this purpose and its resistance 
can be determined by means of an ohm- 
meter; if the value is substituted in the 
place of Z in the formula the power out- 
put can be calculated. 


Power Output 

Power output can also be tackled from 
another angle: A class “B” or “C” am- 
plifier can be regarded as a generator 
which is effective over alternate half- 
cycles, the flywheel effect of the tank cir- 
cuit being sufficient to carry over during 
the period when the valve is inoperative. 
From ordinary electrical engineering 
theory the power output when working 
into a pure resistance load (a tank circuit 
tuned to resonance can be regarded as a 
pure resistance) is given by: 

Power output == 
Views Tiss Vak re 
2 V2 y2 4 
Where V and I are the RF anode voltage 
and current respectively. 

There is a relationship between the RF 
anode circuit of a valve and 
the DC anode current Ias as 
shown by the anode circuit 
milliammeter. In the case 
| of a class “B” where the 

grid is biased to anode cur- 
rent cut-off in the undriven 
condition this relationship 
is: 


Vegas | ne 


+2 = 


Trae = r Lac 


This can be substituted in the original ex- 
pression giving: 


Vicar T Lae 
Power output = i ar 


= 0.78 Vass lac 
In this expression there are two variables, 
viz., Ig and Va, the former is read 
directly from the anode current meter 
and the latter by connecting the diode 
peak-voltmeter between the anode of the 
valve and earth. In this way the power 
output of a stage can be determined. 


In the case of:a class “C” amplifier 
where the valve passes anode current over 
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1/3 of the cycle the relationship between 
Iar and Ias is changed and the power ° 
output formula becomes : 
Power output = 0.9 Vine Tae. 

It should be remembered that Ig is in 
amperes and not in milliamperes. If the 
aerial coupling is varied and readings of 
Ig and V,,,, taken for each adjustment, 
the product of these two can be plotted 
against the degree of coupling and the 
setting for maximum power output deter- 
mined. 

The choice of the correct value of “Q 
for the output tuned circuit of a trans- 
mitter is a matter of some importance par- 
ticularly when telephony is used. To 
determine “Q” an RF ammeter should 
be included in series with the tuning con- 
denser to measure circulating current, and 
the peak-voltmeter connected across the 
whole of the tuning inductance. The am- 
plifier is loaded up by the aerial in the 
normal manner and the two meter read- 
ings noted, “Q” then being equal to 
0.707 times the product of the meter read- 
ings divided by the power output. For 
example, if the peak-voltmeter reading is 
200 volts and the ammeter 1.0 ampere, 
the power output being Io watts, then: 
Q a ; 

0.707 X 200 X I 
IO 


a 


= 0,707 X20 == I4 approx. 


HENRY FARRAD’S SOLUTION 
(See page 506) 
THE inductance of a rectangular loop 6 
inches by 3 is about 0.42 uH, which 
has a reactance at 56 Mc/s of 150 ohms. 
The 25-uuF condenser has a reactance at the 
same frequency of — 110 ohms. So actually 
the condenser with its leads is effectively an 
inductance, having a reactance of 150-110, 
or 40 ohms, and which, therefore, is about 
o.t uH. The effect of shunting an induc- 
tance across the whole or part of a tuned 
coil is to reduce the total effective inductance 
(inductances, like resistances; are reduced 
when in parallel), and hence the frequency 
is increased. 

If the leads must be long, it is better for 
them to be close together, for not only is the 
inductance thereby reduced, but also the 
radiation resistance, which is responsible for 
the increased loss. If very close, of course, 
the capacity is excessive ; there is a certain 
best spacing for any set of circumstances. 
But at best the arrangement is not likely to 
be very satisfactory, and every effort should 
be made to shorten the leads. 


The Wireless Industry 


AYLOR ELECTRICAL INSTRUMENTS, 
LTD., 45, Fouberts Place, London, W.r, 
have prepared advance specification sheets of 
their Model 7o and Model 75 multi-range 
meters which are to be released at the end of 
this month. 
<> <i> i <— 

Philips Lamps, Ltd., are now installed in 
their new eight-storey premises at Century 
House, Shaftesbury Avenue, London, W.C.2. 
The telephone number, Gerrard 7777 remains 
unchanged. 

<> > <-> cos 

Dry batteries suitable for American portable 
sets additional to those mentioned under this 
heading, have been introduced by “ Drydex.’’ 
They are the Type 1158, 14 volt, 23x22x4 
inches at zs. 6d. and Type 1159, 45 volts, 
4x 22x5% inches at 3s. od. Both are fitte 
with sockets for 2-pin plugs. 
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BROADCASTING IN CANADA 
The C.B.C. and Their Majesties’ Visit 


ITH the visit of Their 
Majesties to the Dominion 
of Canada the broadcasting 
organisation of the Country has 
come into prominence. Such an 
Empire link-up as that organ- 
ised by the Canadian Broadcast- 
ing Corporation for May 24th, 
which culminated in the mes- 
sage -of the King, speaks 
volumes for the efficiency of the 
organisation. 

At present the Dominion net- 
work consists of ten stations 
operated by the C.B.C., and 
twenty-seven privately owned 
stations which are affiliated with 
the C.B.C. In addition to these 
there are approximately fifty 
privately owned stations, none 
of which have a power greater 
than 10 kW. No new privately 
owned station will be permitted 
to use more than 1 kW. With 
such. a vast country, network 
broadcasts necessitate the hire 
of many thousands of miles of 
telephone line, and it is note- 
worthy that roughly 20 per cent. 
of the Corporation’s revenue is 
expended on line rental charges. 


High-power Chain 

The Corporation’s plan is to 
have a chain of high-power 
‘stations across Canada which 
would cover the whole country. 


C.B.C. has four 
50-kW — stations—CBF  (Mont- 
real), CBL (Toronto), CBA 
(Sackville, N.B.), and CBK 
(Saskatoon, Saskatchewan). 
There are also CBR (Van- 
couver, B.C.) 5-kW and five low- 
power transmitters in Ontario 
and Quebec. 

Although at present not repre- 
sented in the short-wave field, 
the C.B.C. is seeking permission 
and assistance from the Federal 
authorities to establish a short- 
wave service. 

Major W. E. Gladstone 
Murray, who has been general 
manager of the C.B.C. for 
nearly three years, in an article 
in a Daily Telegraph supple- 
ment devoted to the Dominion, 
says that in a country like 
Canada vast distances and dif- 
ferences in language and time 
zones, of which there are five, 
make a regional development 
logical and indeed inevitable. 

He also states that a scheme 
discussed by representatives of 
the B.B.C. Empire Service and 
the C.B.C. plans for the B.B.C. 
to broadcast each week two or 
three specialy prepared pro- 
grammes for Canada in order to 
strengthen the broadcasting tie 
between the United Kingdom 
and the Dominion. 


So far the 


START POINT AND CLEVEDON 
Anti-fading Mast-Radiators 


HEN the new B.B.C. roo- 
kW, 285.7-metre station 

at Start Point is opened by the 
Duke of Somerset on the 14th 
of this month it is hoped -that 
effective broadcast coverage will 
be extended over most of 
Devon, Somerset, Wiltshire, 
Dorset, and parts of Hampshire, 
as well as the coast of Sussex. 
The B.B.C. engineers 
hopeful that the new aerial 
system will function according 
to a somewhat ambitious plan. 
The two 450ft. mast-radiators 


employed are 350ft. apart, one. 


of them being excited directly, 
and the other through a phase- 
shifting network. Designed for 
anti-fading, they are each 
divided at a height of some 
310ft. from ground by a com- 
pression insulator bridged by a 
suitable impedance. The anti- 
fading effect is obtained by ad- 
justing this impedance. 

It would be a mistake to sug- 
gest that this method will 
abolish fading entirely. It is ex- 
pected, however, that it will 
have the effect of greatly ex- 
tending the distance at which 
fading is first noticeable. 


are... 


Opening on the same day will 
be the little sister station at 
Clevedon, Somerset, on a wave- 
length of 203.5 metres, which is 
now used by Bournemouth and 
Plymouth. Using a power of 
20 kW, Clevedon will fill in the 
gaps not covered by Start Point, 
including Bristol and parts of 
North Somerset and Devon. 


AMATEURS 


Problems Facing Britain and 
America 

HROUGH their 

association, the 
Radio Relay League, 51,000 
amateur radio operators have 
requested the Federal Com- 
munications Commission of the 
U.S.A. to permit them to use 
“duplex,” or simultaneous 
two-way transmissions at all 
times on amateur frequencies 
above 112 Mc/s. 

On his return from a confer- 
ence with commission officials 
in Washington, Mr. K. B, 
Warner, managing secretary of 
the League, reported that the 
proposal was being considered 


national 


favourably. 

British amateurs are per- 
mitted to work under the same 
rules for ‘‘duplex’’ as for 
“simplex” (one way) trans- 
missions. 


They may transmit 
for ten-minute periods- during 
any four hours of the day, but 
each period of transmission 
must be followed by a mini- 
mum of three minutes’ listening. 


Invasion of the Amateur Band 


On September rst of this year 
the wavelength | allocations 
arranged at Cairo come into 
effect. European broadcasting 
stations may invade a portion of 
the amateur 4o-metre band. 
American amateurs are taking 
steps to protect their present fre- 
quency allotments, and in addi- 
tion to forming a committee of 
the Board of Directors to work 
out its problems the A.R.R.L. 
has secured an admission from 
the Federal Communications 
Commission that they would not 


look with disfavour upon an 


attempt by the amateurs to 
blanket reception in the U.S. of 
foreign broadcasts on amateur 
frequencies. 

The G.P.O. in London is con- 


THE RECORDING 
ROOM of the new 
personal recording 
studio in the recently 
opened H.MV. 
showrooms in Oxford 
Street. The engineer 
is watching the 
db-calibrated volume 
indicator. Direct 
play-back cellulose 
acetate blanks are 
used and a vacuum 
suction pipe to re- 


swarf during cutting 
is fitted. The double- 
glass window looks 
on to the. studio 
where an artiste is 
seen at«the micro- 
phone. 


American | 


move the threads of - 
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sidering the. position of the 
British amateur, and a state- 
ment regarding his position after 
the wavelength change will be 
announced by the Post Office 
before that change is brought 
into effect. 


OLYMPIC GAMES 
Further Broadcasting Arrangements 
HE Finnish Government re- 
cently granted eight million 
marks to the broadcasting 
organisation, Suomen Yleis- 
radio, for the solving of some 
of the technical problems which 
the engineers have to face in 
arranging the broadcasts for 
next year’s Olympic ‘Games at 
Helsinki. 
Finland has but two tele- 


| phone cables for foreign com- 


munication—-one via Stockholm 
and one via Tallinn, Estonia. 
The latter contains three con- 
ductors, of which two will be 
available for broadcast relays, 
and the Stockholm cable has 
thirty-two conductors, of which 
eight will be at the disposal of 
the broadcasting organisation. 
As it is estimated that at least 
twenty-five simultaneous com- 
mentaries will have to be radi- 
ated each day, it has been neces- 
sary to resort to recording on a 
large scale. An order has there- 
fore been placed for forty A.E.G. 
Magnetophon iron-powder film 
recorders. 

It has also been decided 
to provide a fleet of seven 
vans, several of which will be 
equipped for handling two dif- 
ferent recordings at once. 

A site at Kovisto, near 
Bjorneborg, has been chosen for 
the new 100-kW_ short-wave 
transmitter which is to radiate 
world-wide transmissions on the 
Games. The station is to be pro- 
vided with Marconi equipment. 


GUARANTEED SERVICE 
N order to combat the menace 
of the unqualified self-styled 


“expert” service man, the 
Danish service organisation, 
Radioteknisk Forening, has 


taken drastic steps to protect” 
the public and the interests of 
its members. The association 
has launched a guarantee 
system, according to which the 
organisation as a body vouches 
for the work of individual 
members. 

An adhesive “ control” label, 
to be affixed to any set handled 
by members, will be the custo- 
mer’s guarantee that the work 
done is beyond reproach and 
that the charge is just. 


“YARDSTICK ” FOR RECEPTION 
SPECIAL set, built to in- 
corporate all that is best 

and representative in modern 

receiver design, is now being 
used by the Approval Sub- 

Committee of the Central Coun- 

cil for School Broadcasting as a 

‘yardstick ” to test the many 
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News of the Week— 
makes submitted for recom- 
mendation for school use. 

The Committee’s examination 
-of all apparatus takes the form 
of an exhaustive listening test 
carried out in a room which 
approximates acoustically to a 
school classroom of about 600 
sq. ft. The “jury” consists of 
representatives of the Council, 
technical experts, and teachers. 


B.B.C. ADVISES FOREIGN 
LISTENERS 
“(SHOOSE Droitwich in the 

daytime, but stick to the 
medium-wave Nationals at 
night.’’ .This is the gist of a 
letter which Sir Stephen 
Tallents, B.B.C. Controller of 
Public Relations, has sent to a 
number of correspondents from 
Central Europe. Many letters 
have reached Broadcasting 
House from German and other 
listeners, who are picking up the 
foreign news bulletins but wish 
for even better reception. 
Listeners beyond 400 miles 
away are strongly urged to try 
for the short waves. Inter- 
ference by neighbouring stations 
using high power seems to be 
one of the big bugbears to Con- 
tinental listeners striving to 
hear the B.B.C. news bulletins. 
Says Sir Stephen: ‘‘ We hope 
that measures now in hand to 
increase the power of our Lon- 


don, North, Stagshaw and 
Welsh - Regional transmitters 
will improve matters, but 


listeners should recognise that 
an increase in power is seldom 


just a question of turning on a | 


7: 


tap. 


BIG-SCREEN TELEVISION 


OLLOWING the successful 
projection of the Derby by 
the new Baird big-screen re- 
ceiver at the New Victoria 
Cinema, London, Mr. J. L. 
Baird told a Wireless World 
representative that he is making 
. rapid progress with colour tele- 
vision and with cinema tele- 
vision in England and America. 
He hinted at a personal visit to 
New York some time in August, 
but emphasised his reluctance to 
leave his work in England for 
any prolonged period. 

A cable from America states 
that Mr. J. M. Schenck, chair- 
man of zoth Century-Fox films, 
has announced that his company 
is prepared to take an active in- 
terest in television through its 
interest in Gaumont-British and 
Baird. 
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DEUTSCHLANDSENDER 


New High-Power Transmitter 


LTHOUGH announced as 
being “under construc- 
tion’’ as long ago as early 1934, 
the new Deutschlandsender 150- 


| kW transmitter has only just 


been opened and taken over by 
the German Minister of- Posts. 
Situated at Herzberg, fifty-six 
miles south of Berlin, it is in 
what is sentimentally called the 
heart of Greater Germany. 

The mast-radiator, which is 
over 1,000ft. high, is sur- 
mounted by an 8oft. capacity 
ring. It is announced that 
further masts will be added to 
the aerial system to overcome 
fading and that the power will 
be considerably increased by the 
time the Montreaux plan comes 
into force next Spring. 

Even in the building of this 
transmitter, the demands of the 
Four-Year Plan, which limits 
the amount of foreign metal to 
be used, have been met. 


FROM ALL 
QUARTERS 


The Royal Return 

We understand that arrange- 
ments are practically complete for 
broadcasting commentaries on the 
return of the King and Queen. to 
this country on or about June 
24th. As we go to press the port 
of arrival is still uncertain, but 
the B.B.C. is arranging for a 
team of commentators to ‘‘ cover ’”’ 
the evént from the moment 
Their Majesties land until they 
reach Buckingham Palace. It is 
hoped also to televise the arrival 


at the London terminus and 
possibly outside Buckingham 
Palace. 


Czech Broadcasting 

THE administrative organisation 
of the Reich Protector in Prague 
has founded a department of 
broadcasting attached to the Office 
for Cultural - Political Affairs. 
The new section is in charge of a 
former member cf the Ministry of 
Propaganda in Berlin. His duties 
will involve the supervision and 
preparation of Czech programmes 
broadcast from Brno, Prague and 
Moravska - Ostrava (the r.5-kW 
transmitter). He will also control 
the transmission of the German 
programmes from Melnik and 
Brno. 


French O.B. Unit 
A TELEVISION mobile unit is 
being constructed in France on 
the lines of the B.B.C. O.B. units. 
It is expected to be put into ser- 
vice during the autumn. 


Broadcast Television Lessons 


A PRACTICAL television course is 
being broadcast by Dr. Belcher on 
Tuesdays at 2 a.m., B.S.T., from 
WIXAL on 6.04 and 11.73 Mc/s. 
A recorded version is transmitted 
for Europe every Friday at 10 
pm., B.S.T., on 25.45 and 19.83 
metres... Particulars of the course, 
which will continue until mid- 
July, may be obtained by writing 
tò station WrXAL, University 
Club, Boston, Mass., U.S.A. 
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Lithuanian Peoples’ Set 
In order to increase the com- 
paratively low radio density of 


Lithuania, the Government has 
decided to subsidise the ` pro- 
duction of a cheap standard 


receiver on the lines of the Ger- 
man Volksempfanger. In addi- 
tien, public accumulator charging 
stations are being erected all over 
the country for the benefit of 
listeners who use battery re- 
ceivers. : 


HOUSE FLAG. for 
Cable and Wireless, 
which was unfurled 


at every branch 
of the Company 
throughout the world 


on Empire Day. The 
flag, which comprises 
a red St. George 
Cross superposed on 
a golden cross on a 
dark blue ground, 
incorporates the 
letters C & W. anda 
golden crown. 


Swedish Commercial Station 
Tue Swedish Government has 


allocated the sum of 1,775,000 
kroner (approximately £88,800) 
for the construction of a new 


transmitting and receiving centre 
designed to serve shipping and air 
transport which will be erected on 
a site at Vallda-Onsala, near 
Gothenburg. The present com- 
mercial stations at Kungsbacka and 
Nya Varvet will be replaced by 
the new centre, although retained 
as stand-by equipment. 


“Believe It or Not” 
A C.B.S. broadcast from 8ooft. 


below ground in the Carlsbad 
Caverns, New Mexico, by Bob 
Ripley, of ‘‘ Believe It or Not” 
fame, presents unique diffi- 
culties. There is only one tele- 
phone line into the town of 


Carlsbad and as that will be 
needed for the broadcast, owners 
of telephones in the town have 


agreed to forego using their 
*phones during the half-hour pro- 
gramme on June 2nd. This 


also means that Ripley will not 
be able to receive his cue into 
the programme; he will have to 
rely on the accuracy of his watch. 


Welter-weight Championship by 
ophony i 
Goop reception of the Arm- 
strong-Roderick fight last Thurs- 
day was. obtained on the 
Scophony receiver installed at the 
Odeon Cinema, Leicester Square. 
The picture, which was of similar 
dimensions to that of a cinema 
screen, could clearly be seen from 
all parts of the house. The bril- 
liancy was adequate and the syn- 
chronising held well. Back pro- 
jection was used, and the picture 
was of reasonably good black and 
white colour. 


THE BAIRD BIG 
SCREEN TELE- 
VISION RE- 
CEIVER at the New 
Victoria Cinema is 
permanently in- 

stalled in the front 
of the auditorium. 
This picture was 
‘taken during the 
Derby transmission. 


The Industry 
AT last week’s Radio Industry 
Luncheon at the Connaught 
Rooms, the speaker was Mr. S, J- 
de Lotbiniére, B.B.C. Director of 
Outside 


t Broadcasts, who ex- 
plained some of the difficulties of 
O.B. work. At the end of the 


luncheon members saw the Derby 
on television receivers. 


Remote Control 
THe two cars used in the demon- 
stration crash at Cowley were 
steered electrically by “trailing 
cables, and not by wireless as pre- 
viously reported. 


Morse Code: Revised Version 

Tue older generation of wireless 
men may find it hard to believe 
that the morse code, with which 
they have been familiar all their 
lives, has now been changed. In- 
deed, several correspondents have 
suggested that our recently issued 
booklet, ‘‘Learning Morse,” is 


incorrect with regard to the 
“comma” and “full stop” 
symbols, The doubters can rest 


assured that the code as given in 
the booklet has been revised in 
accordance with decisions made at 
the Cairo Conference. 


Physics in Industry 

Tae growing importance of 
physical science in almost every 
branch of modern industry is 
reflected in a 15 per cent. increase 
in the membership of the Institute 
of Physics. The annual report 
of the Institute shows that at the’ 
end of 1938 the membership 
stood at 1,169 as compared with 
753 as recently as 1934. The 
president of the Institute is Dr. 
C. C. Paterson, and the hon. 
secretary is Prof. J. A. Crowther, 
of the University of Reading. 


LE.E. Awards 

Tue Council of the I.E.E. has 
made awards of premiums in the 
Wireless Section for papers read or 
published during the session 
1938 to the following:—L. W.. 
Hayes and B. N. MacLarty ` 
{Duddell Premium), Dr. J. D. 
McGee and Dr. H. G. Lubszynski, 
Dr. R. L. Smith-Rose and Dr. 
H. G. Hopkins, P. R. Coursey and 
S. N. Ray. 
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Aerial Masts 


PRACTICAL - HINTS 


ON DESIGN AND 


Concluded from page 482 of last week’s issue 


IFTY feet probably represents the 
average span of the usual type of 
receiving aerial, and the dimensions 
of steel masts of various heights 

have béen worked out for this length of 
aerial, these details being summarised in 
Table HI. The shorter masts are in two 
sections, and those over 36ft. in three, this 
being necessary as the tubes are not gener- 
ally available in longer lengths. If tubes 
over 18ft. can be obtained, Table II (see 
last week’s issue) will indicate by how 
much they may be 
increased. It is | 
suggested that the | 
concrete base, if | 
used, should be | 
nine inches square | 
at the top, tapering | 
to fifteen at the | 
bottom. It will be | 
best to cast it on to` | 
the pole before | 
erection, as there is | 
then no difficulty in | 
supporting the tube | 
in the vertical posi- + 
tion, A mould may 
be made in cheap wood, and this may 
be stripped.-after three or four days, 
though the- erection should not be at- 
tempted till a week has elapsed so that 
the cement may be fully hard. 

With regard to the cost of these masts, 
it is not possible to give actual prices per 
foot, as local conditions vary a good deal. 
Most ironmongers should be able to quote 
prices and undertake to supply, but it is 
evident that those that live near a large 
town or industrial neighbourhood will pay 
less, and probably be able to obtain the 
tubes directly from stock. The cost goes 
up heavily with increasing diameter, and 
it can be taken that the unsupported steel 
pole will, for the tube alone, probably be 
at least twice as dear as a normally guyed 


HE author has previously dis- 
cussed the erection of tubular 
steel masts, and here summarises the 
data necessary for the design of masts 
of various heights. 
wooden masts. is 
hints are given on short masts of the 
type that are attached to the chimney 
or wall of the house. 


By R. H. WALLACE 


type. The tube will not last long unless 
it is properly protected from the weather, 
and should be painted every five years, 
while the galvanised mast should receive 
this treatment after not more than ten. 


The part within the concrete may be re-. 


garded as safe so long as the latter is in- 
tact, but the actual junction of the two is 
especially liable to attack, and should be 
painted each year. 
The foundation 
should, of course, 
entirely enclose the 
bottom end of the 
tube, and should 


The erection of 


É Even taking into 
dealt with, and 


account the 
superior life of the 
steel tube, it is not 
likely that it will 
be economically a 
better proposition, 
unless the con- 
structor has special facilities for obtaining 
the parts, or the supply of wooden poles is 
inadequate ; this:applies more particularly 
to the. unsupported type. For most people 
the wooden pole is not only the cheaper 
but is equally suitable, and, given the 
proper treatment before erection, may be 
relied on for a life of from ten to twenty 
years. This is especially the case if the 
lower end, which is the most likely to rot, 
is set in concrete. 

For the present purpose the wooden 
pole has the advantage that it is tapered 
and there is no need to use different dia- 
meters; also, that there is no need for 
jointing, easily the most troublesome part 
of the steel construction. Since the taper 
is fixed, the design resolves itself largely 
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TABLE M 
Dimensions of Steel Masts, for 50ft. of 7/22 Copper at 2% sag. 


Top Section 


Middle Section Lower Seetion 


Height Total 
Type over length, 

ground ft. Length, Size and Length, Size and Length, Size and 

ft. quality ft. quality ft. quality 

“A” 25 30 124 1)” Steam. — —_— 18 2” Steam. 
“A” 36 42 124 14’ Steam. 124 2” Steam. ` 18 23” Steam. 
B” 30 35 17} 1” Steam. — — 18 14” Steam, 
“B” 35 40 18 1” Steam. 13 144” Steam. . 10 2” Steam. 
“B” 40 46 18 1” Steam. 13 14” Steam. “16 2” Steam. 
RO? 30 35 174 1” Gas. = © — “1B +14” Gas. 
bak be 35 40 18 1” Gas. 13 14” Gas. “10 2” Gas. 
ai Olas 40 46 18 1” . Gas. 13 1)" Gas. - 16 2” Gas. 


“A” Unsupported with lapped joints and concrete base. 
: “B” Guyed, narrow base, with lapped joints and conerete base. 
ROS Guyed, normal base, with lapped or serewed joints and guys to ba joti 


project some inches . 


CONSTRUCTION 


Brackets for fixing pole to brickwork. The 
ends are “ fishtailed ” to give a better hold in 
the mortar. 


into choosing the necessary top diameter 
to withstand the various stresses, the bend- 
ing action of the guys and wire, or the 
combined action of the wind and wire 
pull, if of the unsupported type. The 
stresses imposed by the action of the stays 
are greatly increased if their point of at- 
tachment is not the same as that of the 
aerial, and so attention should be paid to 
this point. For poles of 35ft. and over it 
is advisable to use another set of guys from 
the centre of the mast ; these may be taken 
to the same plate in the ground as the 
others. If this is not done, the compres- 
sive action due to staying may cause 
undue bending in the middle of the pole. 

The factor of safety allowed for wood 
needs to be larger than for steel, as the 
former is less homogeneous. However, 
this is offset to some extent by the fact 
that the wooden: pole: is solid, and will > 
stand much. greater flexure than the steel 
one without any permanent bending. As 
with steel, the cost of the longer masts will 


. be greater per foot than in the case of short 


ones, and will depend upon local circum- 
stances. It will generally be the case that 


“=the wooden pole will work out to-less than 
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Aerial Masts— 
half the cost of the corresponding stayed 
steel one. 

Since the unsupported wooden pole will 
have to be of greater diameter at the top 
than that necessary for a guyed one, its 
cost per foot will be greater; in fact, the 
buyer will have to pay for the piece at the 
top which has had to be cut off, and may 
thus lose as much as fifteen feet of good 
timber before the needed size is attained. 
This extra cost is to a certain extent off- 
set by. the saving in guys and fittings, but, 
in spite of this, the unsupported type will 
generally be appreciably dearer, though 
its neatness is worth the difference to many 
people. The life of a wooden pole is 
greatly dependent on the precautions taken 
before erection. The practice, common 
with many for garden timber, of sterilis- 
ing by charring in a fire, cannot be readily 
applied to a long pole, and, in any case, 
might well lead to a reduction in strength. 


| 


De 
“ 
Ye GALVANISED 
IRON OR STEEL RING 
== 


16 OR 18 SW.G. —> Bees, 


GALVANISED STEEL 
SHEET l; 


AERIAL 
PULLEY 


KICKING 
BLOCKS, 
3x4x2 


THICK WOOD OR 
JB GALVANISED STEEL 
PLATE 12”SQUARE 


GUY WIRES PASSED 
THROUCH 4 HOLES 
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World 


The best method is to apply hot creosote 
or one of the excellent wood preservatives 
now on the market, giving two coats at 
least. It is an additional advantage to 
stand the butt in the tin of preservative 
after this for a few days, as the germicide 
will then soak up into the grain at the part 
where most protection is needed. Before 
these remedies are 
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back, a sheet of thin metal underneath will 
distribute the pressure and prevent cutting 
of the wood. The neatest way, however, 
is to obtain a ring of metal which will fit 
the top of the mast, and fix the necessary 
hooks in this; the taper of the pole will 
prevent this slipping any farther down and 
the aerial pulley may be fixed at the same 


applied, the bark TABLE IV. 

must be removed Dimensions of Wooden Masts for 50{t. of 7/22 Copper at 2% sag. 

and the wood sea- 

soned for some time. Height Total Diameter Diameter Diameter 
The taper of over length at top, at ground, at butt, 

natural-grown tim- Type ground ft. in. in. in. 

ber will vary from `; 

: vie A 30 35 24 6} 7 
O.1in. to O.15in. per «qn» | = Ti a 
foot run; an average “A?” 40 46 3 8k 8} 
value will be o.13in., $ B” 30 35 2 6 6} 
and this is the basis a OA A a a 
for Table IV, which “ar 30 35 i} 5 é 
gives the approxi- “o” © 35 40 lk 6 7 
mate thickness “C” 40 46 14 (7 74 


needed for different 
conditions. The top 
diameter is the most 
important, the others 
being given more as 
a guide to the sizes to be expected at the 
other points. The remarks made concern- 
ing steel masts are applicable equally to 
wooden ones as regards staying and 
foundations. The unsupported wooden 
pole will not remain upright in soft soils, 
and it will be necessary to fit the kicking 
blocks already mentioned or to use a con- 
crete base, the latter being the better prac- 
tice, especially in waterlogged ground. 
The kicking blocks should be about 3ft. 
by 4in. by 2in., and should be treated as 
the pole with preservative. One should be 
fitted on the wire side of the mast just 
below ground level, and the other at the 
butt on the opposite side; these will pre- 
vent the slow movement of the pole due 
to the pull of the wire, which is always in 
the same direction,. while the wind pres- 
sures will in time balance out, and are not 
likely to cause permanent deflection. 

The top of a wooden mast should always 
be protected from the rain by a sheet of 
copper or zinc fixed 
by means of brass 
screws, aS shown in 
the sketch, otherwise 
water will run down 
the grain and rot set 
in. Some care ought 
to be taken, too, with 
the attachment of the 
guys; if these are 
simply taken several 
times round the pole 
and then twisted 


Awoodea mast, stayed 
by 7/20 SWG steel 
wire, should, if not 
affixed on a concrete 

base, be secured with 
kicking blocks as 

shown. Inthe drawing 
the base of the mast has 
been turned round at 
an angle of go degrees 


relative to the top 
section in order to 
show the kicking 


blocks more clearly. 


“A” Unsupported, with concrete base or kicking blocks. 
“B” Guyed, narrow base, with concrete base or kicking blocks. 
“O” Guyed, normal base, with guys to plates and guyed in middle over 30ft 


point. Such trifling precautions as these 
may seem to some to be hardly worth 
bothering about, but are, in fact, the most 
needed of all, as wood nearly always fails 
from rot, and, as long as this can be kept 
at bay, will have an almost indefinite life. 

Some notes on the erection of the 
heavier masts may not be out of place 
here, as this can be a very difficult busi- 
ness unless tackled in the correct manner. 
The best way is to dig the hole so that all 
its sides but one are vertical, or nearly’so, 
the other side being sloped towards the 
direction from which the pole is to be 
raised. This being done and the required 
depth reached, the mast is set so that the 
butt is over the hole and the pole is reared 
up; as this is done, the lower end falls 
naturally into the right place and there is 
little danger of the mast slipping sideways, 
while, when upright, it can be held against 
the straight side until the earth is filled in. 
In this way two persons can safely erect 
quite tall poles with the minimum of effort. 
It goes almost without saying that the 
earth should be well rammed with a heavy 
block so as to consolidate it after filling in. 
In fixing the unsupported type it will be 
advisable to tie temporary guys or struts 
to hold the pole vertical while this opera- 
tion is performed. 


Moulding the Base 


The mixing of concrete is not difficult as 
long as a few simple points are followed. 
The cement should be fresh and the sand 
well washed and free from dust. It is an 
advantage to include some granite chip- 
pings if available. The best proportions 
are not critical, one part by weight of 
cement to three of sand and five of gravel 
will do nicely, or, if gravel is not avail- 
able, one of cement to five of sand. The 
whole should be well mixed in the dry 
state before the water is added, and the 
amount of this should be the minimum 
with which the mixing is satisfactory; on 
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‘Aerial Masts— : 
no account should any of the ingredients 
be frozen or at a very low temperature. 
‘When the mould is filled, the mortar 
should be well tamped with a rod at in- 
tervals. A good deal of the final strength 
‘will be developed in the first three days, 


Method of .anchoring the lead-in wire in 

order to prevent swinging, and to remove 

strain from the terminal of the lead-in 
~ insulator. l 


and after a week it may be considered 
ready to take the full stress, though the 
strength will continue to increase for 
months. > 

The house end of the aerial will be fitted 
to the most handy place, but sometimes 
this will be unduly low, and if it is not 
desired to sacrifice the benefits of a good 
mast in this way resort may be had to the 
use of a short pole at this end. This will 
naturally be of wood in the majority of 
cases. An easy way to mount such a pole 
is to use some of the different types of pipe 
clips; one of those shown in the photo- 
graph published last week is suitable for 
screwing to woodwork. There are other 
kinds of clip for building into brickwork, 
and it should be noted that these are all 
sold by nominal sizes, that is, the nominal 
size of the tube they fit; a rin. pipe clip 
will thus fit a pole of nearly 2in. diameter. 
The sizes of the various standard tubes 
were given in Table II. . The strength of 
such short poles may be reduced some- 
what below that of the longer masts, and 
a top diameter of 2in. would be enough for 
a.15ft. pole supporting 6oft. of 7/22 wire. 

Where the chimney is high enough an 
upper support consisting of a simple hook 
such as that illustrated will be strong 
enough. - It is hardly necessary to say that 


Wireless 
World 
it is advisable to fit a pulley at the house 
end of the aerial ; certainly those who have 
once ascended to the roof in bad weather 
to replace a broken wire will not attempt 
again to do without such a fitment. The 
rope that is a necessary link between the 
aerial proper and the wall should have a 
diameter of not less than łin., and it is 
preferable to buy it tarred; this reduces 
the strength a little when new, but makes 
it much less susceptible to the weather. 
Where poles of large size are to be fitted 
to the wall, special brackets are needed ; 
one such is illustrated. Brackets or clips 
built into brickwork should be at least four 
courses below the top of the wall, or the 
bricks above may lift. A cement and sand 
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mortar will be found suitable for fixing. 
The swaying of the lead-in during windy 
weather may give rise to some fading 
unless it is anchored in some way before 
thé lead-in tube is reached; this is easily 
done with one or two of the stand-off in- 
sulators that are procurable. At the same 
time, the terminal is relieved of the strain 
due to the aerial. The detailing of the 
above precautions may bring a smile to 
the faces of some of the old school of 
amateurs who started their listening when 
tall masts and good aerials were necessary 
to get any results at all. There are, how- 
ever, many who have only recently taken 
an interest in these matters, and it is to 


. these that this article is addressed. 


In Next Week’s Issue 


- Five-metre Portable Transmitter 


THREE- VALVE CRYSTAL -CONTROLLED SET 


T transmitter has been designed 
primarily for portable use and derives 
its power from a six-volt accumulator. It 
is economical to operate and as the HT 
consumption is less than 70 mA either a 
vibrator HT unit or a'small rotary con- 
verter, or dry batteries can be used. 

As it is intended to be employed for 
CW transmissions.as well as for telephony 
good frequency stability is essential and 
this is achieved by employing a 7 Mc/s 
crystal-controlled oscillator, Though the 
working frequency is within the 58.5 to 
60 Mc/s amateur band there are only 
three valves. 


LIST OF PARTS 


Twin Midget condenser, 30 m-mfd. each 
section 

Twin Midget Special condenser (double 
speed vanes) 


ray 


4 


1 4o-m-mfd., condenser Premier 
Tro, 40T 
1 15-m-mfd., condenser Premier 
Tro, 15T 
2 0.01 mfd., mica condensers 
T.C.C, Type “M” 
9 0.002 mfd., mica condensers T.C.C. “M” 
I, 25-m-mfd., ceramic condenser T.C.C. 
I 150,000 ohms, 1 watt resistance Erie 
2 100,000 ohms, 2 watts resistances Erie 
I 30,000 ohms, 2 watts resistance Erie 
I 25,000 ohms, 2 watts resistance Erie 
I 5,000 ohms, 2 watts resistance Erie 
i 350 ohms, 2 watts resistance Erie 
I 250 ohms, 2 watts resistance Erie 
2 5 ohms, x watt resistances Erie 
1 Piezo-electric Quartz Crystal frequency 
between 7,310 and 7,495 ke/s . 
: OCE “U” 
5 Closed circuit jacks Bulgin J6 
iy 


Ultra-short-wave choke’ Eddystone rorr 
zı RF choke, 1.35-mH, 18 ohms resistance 
Premier 
r 50 m-mfd., air dielectric trimmer Polar C8or 
11 Midget Frequentite insulators 
: Eddystone 1019 
Eddystone 1028 
Clix X218 


2 24-in. insulators 
2 Octal valve holders 
i Frequentite 5-pin valve holder 

Eddystone 1074 


Bryce 5C2 
Eddystone r099 
Belling Lee 
Bulgin 
Peto-Scott 


2 4-way connector blocks 

4 Miniature Direct drives 

2 Top cap valve connectors 

4 Shaft couplings, jin. bore 

Miscellaneous : 

x Aluminium screen, 44x 5lin. 

x Plywood chassis, 12 6x rin. 

1 Plywood chassis, 12x 44x T#in. 

1 Wooden panel, 16x 13 x Hin. 

2 Panel side supports, 12x 6in. 

2 Small insulated brackets, centre rin. 
above base. 

2 Small aluminium brackets, centre rin. 
above base. ` 

5 Pieces Paxolin, 14x14x«4in. for mount- 
ing jacks; r2in. Paxoline rod }in, dia- 
meter for condenser couplings. 

Quantity No. 20 SWG, and No. 15 SWG 
enamelled copper wire. 

2 Paxolin formers: 

(x) gin. diameter xt4in. long. 
(2) tin. diameter x r3in. long. 

Quantity No. 16 SWG and No. 18 SWG 
turned copper wire, sleeving, jin. and 
jin. round head. No. 4 screws. 

Izin, $in. outside dia. copper tube for 
P.A. tank coil. : 

Valves: 
2 6V6G valves 


Tungsram 
1 TVO3-30 valve 


Mullard 


- 520 


The Wireless World, June 1st, 1939 


UNBIASED 


Music Unmasked 


APPARENTLY touched several of the 

medicine men and witch doetors of the 
musical world on the raw the other week 
by my attempt to de-bunk some of the 
superstitions of their craft, and conse- 
quently they have been busily engaged 
in a great ‘‘smelling-out’’ orgy, One 
great medicine ‘man of music was particu- 
larly incensed at my daring to compare 
my pianistic efforts with those of 
Paderewski. He insists that the differ- 
ence between myself and expert piano 
operators is due to their possessing what 


Medicine man 
of music. 


he calls “soul,” and objects to my con- 
tention that this alleged mystic attribute 
can all be reduced to pressure in lbs.-per- 
sq.-in. on the piano keys and to time in- 
tervals in milliseconds. 

In spite of all the flood of correspond- 
ence I have received, I remain absolutely 
unrepentant and still insist that all art is 
merely applied science or, as 1 would 
prefer to call some of it, misapplied 
science. The famous pianist who pounds 
out the Lambeth Walk on the keyboard 
in the Queen’s Hall is merely employing 
scientific principles of weight and measure- 
ment, although he doesn’t, of course, 
realise it any more than the lark knows 
that it is employing well-recognised prin- 
ciples of aero-dynamics in order to get up 
to the height it does. 

One correspondent who objected to my 
description of the piano as being a 
mechanical reproducer of music and to my 
assertion that it is impossible to create 
music without a mechanical reproducing 
instrument, thinks that he has caught me 
out by triumphantly asking what I think 
about the female voice divine. Unfor- 
tunately, the Editor won't allow me to 
express my true opinion of it on the 
ground that this is a respectable journal. 
I will content myself, therefore, with say- 
ing that the human voice with its vibrat- 
ing vocal chords and resonance chambers 
is as much a mechanical device as the 
piano. 

As for the “‘soul’’ business, to which I 
have already referred, it is true. that some 
people, such as Bach and Ambrose, for 
instance, appear to have an innate gift 


which others cannot acquire, no matter: 


how hard they study, but this remark is 
also true of a prizefighter. It is merely a 
matter of the particular arrangement of 
the electrons which compose their brains. 
One day, no doubt, with a little further 
scientific research, we shall be able to re- 
arrange these electrons at will by subject- 
ing them to the influence of suitable ultra- 
short waves and so produce prizefighters 
or composers accerding to the needs of the 
moment—-or even change one into the 
other—and so avoid the shocking waste 
and inefficiency of the present haphazard 
hit-and-miss arrangement of the human 
race. 

To complete the rout of the musical 
fraternity I would like to prophesy that 
in less than a hundred years’ time the 
piano, the saxophone and all the other 
tools of the musician will be in the museum 
along with the lyre and the dodo. Al 
music will be reproduced by strictly wire- 


less principles, using oscillating valves to. 


create a medley of musical tones and over- 
tones undreamt of by even the most 
advanced of our modern musicians. 


Ye Olde Radyoe Shoppe 


AM not one of those ultra-modernistic 

sort of people who can see no good 
in anything belonging to a past age, 
and insist that if we must build our 
houses in Tudor style we should at 
least be consistent and leave out such 
modern amenities as main drainage 
and electric lighting. If people of this 
sort really want to be consistent they 
should eschew houses of any type and go 
and dwell with the beasts of the field, for 
it is quite impossible to build any sort of 
house without embodying some ideas of a 
past age. Even roofs and walls them- 
selves are merely ideas borrowed from our 
remote ancestors of the mud-hut era, and 
I should like to see any of these ultra- 
modern gentry build a house without 
either roof or walls, although I must con- 
fess that in these days of dugouts and 
trenches we are getting pretty near it. 

There are, however, very definite limits 
to the extent to which it is permissible to 
copy the style of a past age and yet still 
retain our self-respect, and I very 
definitely came up against it the other day 


when driving through. an old-world town, 


in Surrey. My attention was first 
attracted by a television aerial which 
appeared to have been in receipt of such 
strong signals from the Alexandra Palace 
that its vertical members had been bent to 
their own shape by the incoming waves. 
Being of an admittedly inquisitive turn 
of mind I drove towards the place on 
which the aerial was perched, and was 
astonished. to find a radio dealer’s shop 
built in pseudo-Elizabethan style with 
which the television aerial had been de- 
signed to harmonise, Over the old- 


By FREE CRID 


fashioned diamond-paned window was the 
legend ‘Ye Olde Radyoe and Tele- 
vysyonne Shoppe.’’ Worse was to come, 
however, because no sooner had I stepped 
inside the shop than I was confronted by 
an “Elizabethan ” television set with all 
the elaborate ornamentation of those 
spacious days. The crowning effort, how- 
ever, was the labelling of the controls, 
and I had just got to ‘‘Ye Bryghtnesse 
Controlle ’’ when I passed out, and it took 
several tankards of mead and sack to re- 
vive me. 

When I finally came round I found the 
proprietor himself dressed, admittedly 
very appropriately, in doublet and ultra- 
shorts, ministering to my wants. The 
wriggles in the television aerial were, he 
told me, an attempt to ‘‘ Elizabethanise ”’ 
(what a word!) it. What incensed me 
most, however, was that the whole build- 
ing had recently been constructed in this 
fashion to harmonise with the genuine old 
buildings in the town. I could have 
understood it if he had attempted to 
make the best job he could of an existing 


genuine Elizabethan 
deliberately construct it! 
the dealer was busy tuning in 


building, but to 
As I left him 
ce Ye 


Swynge Musyke.’ 


Refainment and Soft Soap 


I WONDER how many of you, as you 
lounge in luxurious ease listening to the 
B.B.C. programmes, think of the more 
humble cogs in the great broadcasting 
machine which-make your enjoyment pos- 
sible. I must confess that I did not do so 
until I was hurrying out of one of the ad- 
ministrative offices of the B.B.C. at 
Broadcasting House one evening last week, 
and in my haste tripped over a charlady’s 
bucket. Accustomed as I am to char- 
women of the more vulgar sort, I was 
astonished to be addressed in. correct 
B.B.C. accents, the good lady apologising 
profusely for the unfortunate technical 
hitch as she picked me up and wiped me 
down. 
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Readers’ Problems 


A Selection of Queries dealt with by the Information Bureau, and chosen 
jor their more general interest, is published on this page. 


Pre-tuned Quality Receiver 


THE illustration of our Pre-tuned Quality 
Receiver given in the Supplement 
Booklet ‘‘ Better Reception ’’ accompanying 
our'issue of March znd last has led to a 
revival of interest in this set, and enquiries 
have been made for the .constructional 
details. 
_ Unfortunately, the issue of The Wireless 
World of September 25th, 1936, in which 


the theoretical circuit was given, and which 
also contained- the reference numbers of the 
various resistances and condensers, is now 


out of print. “It may be helpful to prospec- 
tive constructors of this set, therefore, to 
reproduce ‘here the complete theoretical 
circuit as it appeared originally. 

Despite: the time that has elapsed since 
the set was designed it is still quite suitable 
for the normal requirements of local station 
reception, and although the selection of the 
three pre-tuned programmes is effected by 
means of a switch, it possesses the essential 
features of the more up-to-date push-button 
type of receiver, but the results were 
obtained in a different manner. 

It is not felt necessary even at this date 
to suggest modifications since only a very 
comprehensive change in the circuit would 
in any way improve its performance. 

The AF amplifier is a modified version of 
the original push-pull quality amplifier, and 
differs only in that the components have 
been limited to the bare minimum. Its per- 
formance is, however, in no way impaired 
by this simplification. 


Hand Capacity 
A SHORT-WAVE receiver consisting of a 
detector and AF amplifier is proving 
rather troublesome on account of hand 
capacity affecting the tuning, and although 
a metal panel has been fitted it is still im- 
possible to remove the hand from the dials 

without “‘loosing’’ the signal. 


Presuming the metal front panel has been 
earthed, hand-capacity effects are usually 
traceable to condenser spindles: not being at 
earth potential so far as RF is concerned, 
to RF currents in the headphone leads, or 
to proximity of the aerial lead-in to the 
headphone leads, or to the operator. 

Insulated extension spindles on tuning 
and reaction condensers should materially 
improve the handling of the set, and it 
would be worth while also to include an RF 


filter in the headphone leads, or alternatively 
use low-resistance headphones with a 
screened-primary. output transformer. 

It is our experience that a short-wave set 
is always more docile to handle if it in- 
cludes an RF stage, as this effectively 
isolates the aerial from the detector valve. 
When the valve is oscillating, for CW re- 
ception or for searching, the oscillations are 
confined to this stage, and the proximity of 


the operator to the aerial lead then has 
negligible effect on the tuning. 

The addition of an RF stage and attention 
to the other matters mentioned should go a 
long way towards eliminating the present 
troubles. 


Television Interference 


Ww testing a television set with 
headphones connected to the output 
of the vision receiver a reader 
was surprised to hear quite 
strong morse signals and also 
what appeared to be broadcast 
or, at. least, weak telephony. 
Our enquirer is interested in the 
probable origin of these signals. 
With a superheterodyne, sig- 
nals froth the higher frequency 
end of the short-wave band may 
be receivable if the oscillator is 
working on the lower beat. It is 
customary to employ an IF of 
the order of 13 Mc/s in tele- 
vision ‘sets so that the lower 
- oscillator beat. will be on or 
about 32 .Mc/s, and signals 
could be received from commer- 
cial and broadcast stations work- 


The circuit of the RF and de- 
tector portion of the Pre-tuned 
Quality Receiver is shown on 
the left, while below is the cir- 
cuit of the AF amplifiers and 
power supply unit. 


en SPEAKER i 


SPEAKER 
PLUG 


metres). f : 

The RF stage, if one is fitted, would neces- 
sarily be broadly tuned, which will render 
it less discriminating than in a receiver de- 


signed for sound reception only. Moreover, 
the selectivity of ultra-short-wave tuned cir- 
cuits is not high at the best of times, so 
that image signal interference is quite pos- 
sible under certain conditions,- 
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Letters to the Editor 


Negative Feedback 
N the article, ‘‘ Negative Feedback in RC 
Amplifiers,” of the November 17th, 
1938, issue of The Wireless World, and 
again in the more recent article by F. 
Langford-Smith, a series negative-feedback 
circuit is shown. 
This circuit is simi- 
lar in principle to 
one developed by 
the writer in De- 
cember, 1936, for a 
locally produced all- 
wave receiver. 

It is believed 
that while the cir- 
cuit given in the 
above articles is 
simpler, the one 
shown in the accom- 
panying diagram 
has the advantage 
of giving a lower 
hum level when 
used in poorly fil- 
tered receivers. It 
has the additional 
advantage that the 
feedback voltage is 
inserted in series 
with both the anode 
load resistance and 
the grid leak. A dis- 
advantage is the 
reduced anode volt- 
age on Vi caused by 
the drop in R3. 

The feedback volt- 
age divider. consists 
of Rr and R2. Considering the fact that 
R3, Cı comprise the ripple filter in the anode 
circuit of Vr, R2 should have as low a value 
as possible. F. MACEDO. 

Wellington, New Zealand. 


Electric Shaver Suppression 


BEING the user of an AC/DC electric 
shaver (interrupter type) for over two 
years, I was very interested in the letter by 
Mr. W. H. Pierce, published in the May 
Irth issue of your journal. 
Having found music helped to soothe my 
savage béard while shaving the old soap- 
and-water way, I naturally suffered quite a 


SMALL CONDENSER 
BUILT IN SHAVER 


MOLTAGE 
_ DROPPING 
RESISTANCE 


setback when using my dry shaver for the 
first time; not music, but interference from 
one end of the tuning scale to the other 
emerged from the loud speaker. 

Other readers, especially those using inter- 
rupter type electric shavers, will no doubt 


be interested in how I have reduced inter- 
ference on my shaver by 85 per cent. on 
medium and long waves by fitting, as shown 
in the accompanying diagram, two external 
condensers, rated at the mains voltage. 
From other simple experiments I have 


made, SW and especially television recep- 
tion appears very badly affected by inter- 
rupter-type shaver interference. Quite a 
lot of direct radiation from the sparking con- 
tact appears to take place, making mains 
filtering on these wavelengths very diffi- 
cult. Perhaps our old friends Belling and 
Lee will be able to assist. The requirements 
appear to be an easily connected universal 
filter, requiring no earthing, and to be 
especially effective on television and MW 
bands. Until this becomes available I shall 
be enforced to disturb the higher frequencies 
for the long period of 4-5 minutes by the 
clock each morning. 


London, S.E.5. MARCUS GAMES. 


Measurement of Orchestral Pitch 
‘THE description of the Dutch experiments 
published in The Wireless World of 

May x1th interested me very much, as on 
several occasions lately I have noticed in 
Continental broadcasts the use of pitches 
well above our own standards. In particu- 
lar the Berlin Philharmonic Concert, heard 
via the B.B.C. last month (with Richard 
Strauss conducting his own compositions), 
was performed at a pitch quite unreachable 
on a wood-wind instrument of mine, 
although it has more than the usual scope 
for adjustment above the English pitch. 

This has surprised me somewhat, because 
the standard pitches for concert use in the 
countries concerned have for some time been 
as follows :— 

Great Britain (New Philharmonic) a’= 4309, 
c'=522 c/s. 
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The Editor does not necessarily 
endorse the opinions of his 
correspondents 


France (Diapason Normal) a’=435, c"= 
517 c/s. 

Germany a’= 437.5, c”=520 c/s. 

(The German figure is taken from the cata- 
logue of a world-famous German maker of 
bassoons and other instruments. English 
brass bands play nearly a semitone above 
this group of pitches.) 

Thus, theoretically the two Continental 
countries use lower pitches than ours, but 
the results of the Dutch tests (mean values 
438.5, 440.4 and 441.2 c/s respectively) bear 
out my own more scattered experiences, and 
this would indicate that the adoption of a’ 
=440 c/s as an International Standard 
would mean less hardship to those countries 
than one might infer from the theoretical 
figures. American pitch is already standard- 
ised at this value. 

The experimental results also show clearly 
that with skilled players the initial tuning 
of orchestral instruments is, to a certain ex- 
tent, less important than the constant en- 
deavour of the individual performers to play 
in tune with one another. The uninitiated 
would be surprised at the amount of “‘ clean- 
ing-up ’’ that can be carried out in a given 
chord by slight variations of lip-pressure, 
etc., on the part of the wind-players, in addi- 
tion to the more obvious methods available 
in the string department. 

Radio engineers and others, when discus- 
sing musical pitch, usually mutter ‘‘ Middle 
C is 256” (ie., c”=512), but this latter 
pitch is not used for musical purposes (unless 
by chance), being purely an invention of 
physicists, and derived from a hypothetical 
and inaudible low C. of exactly one vibration 
per second, 

The term “‘ Concert Pitch ” is seldom used 
in this sense by experienced musicians, as no 
fixed technical meaning has been assigned to 
it; it has, however, a specialised meaning 
(not connected ‘with frequencies) when 
“transposing instruments” are being dis. 
cussed, but that is another story. Musicians 
usually call the present English pitch either 


“New Phil,” or ‘“‘ Low Pitch ” or “ Flat 
Pitch.” “ CHALUMEAU.” 
Rugby. 


Random 
Radiations 


By “DIALLIST” 


Super-power 
S° Germany is to build a huge new broad- 
casting station, and Russia, as I 
gathered the other day from Moscow, is 
toying with the idea of a z,000-kilowatt 
plant! I very much doubt whether a station 
with a four-figure output rating will prove 
worth the huge cost of its erection and main- 
tenance. In any event, it is sure to be re- 
garded as a nuisance by other stations on 
neighbouring channels, even if they are geo- 
graphically at considerable distances. With 
enormous power behind a transmission a 
large spread is inevitable, at any rate when 
ordinary receiving gear is in use. That is 
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the reason why WLW aroused so many pro- 
tests from other broadcasters that 
the Federal Communications Commission 
ordered it to reduce its output. Still, in 
matters of engineering the giants of to-day 
are apt to be the dwarfs of to-morrow, It 
may be that in ten years time we shall 
regard 100-kilowatt stations as very small 
beer. 
"a "u "a 


Vision Over the Atlantic 
TS the June issue of Radio News there 
appears a photograph of a vision viewing 
screen showing the historic picture from the 
Alexandra Palace received recently in New 
York. It was the first picture worthy of the 
name received by high-definition television 
across the Atlantic. In it are seen the head 
and shoulders of the telephone-exchange girl 
in “ Picture Page.” You can’t call it exactly 
a flattering portrait! . But it’s clearly recog- 
nisable as the head and shoulders of a girl 
with darkish hair and wearing a light- 
coloured blouse thing. The image was re- 
ceived at the R.C.A. station at Riverhead, 
Long Island. The receiving aerial there is 
an elaborate affair some 8eoft. long by 
150 in width. I learn that the reception of 
this image was not just a single isolated in- 
stance; nothing like regular reception has 
been found possible, but every now and then 
pictures of varying quality are picked up 
from A.P. 


Not Just Yet 


Some lay writers rushed in with forecasts 
of regular transatlantic vision services 
“before very long.” I am afraid that we're 
not likely to see anything of the kind just 
yet, unless the waves away down below 
5 metres that are to be used for television 
radio links in the U.S.A. turn out to have 
some surprises in store for us. So far trans- 
atlantic television, even of distorted images, 
has been possible‘only when special condi- 
tions prevailed in the ionosphere ; it must 
therefore be regarded as a “freak ” affair 
and not as something normally to be ex- 
pected, with the carrier frequency used by 
the A.P. transmitter at any rate. 


A World Vision Standard ? 


It does seem a great pity that an inter- 
national standard for television could not 
have been adopted from the outset. © As 
matters are, all countries interested appear 
to be working on the interlacing system, and 
all, I believe, use 50 frames a second. But 
in the matter of lines there are two distinct 
camps. We, who were first in the field, 
plumped for 405, and the French agree with 
us. On the other hand, the Germans, the 
Americans, and peoples of other countries 
have standardised their systems, actual or 
projected, on a 441-line basis. We can’t 
change now, in view of the assurance that 
has been given that no alteration will be 
made for some time in our method of trans- 
mission. Nor will other countries see the 
force of falling into line with us. At present, 
then, there seems to be an impasse ; but one 
hopes that in years to come it may be pos- 
sible for a world standard to be adopted ; 
it would be so much to the advantage of all 


concerned—viewets, experimenters, and 
manufacturers. 
= ™ "= 
Bravo ! 
Y warmest congratulations to The 


Wireless Trader on taking a firm stand 
against the sale of domestic electric appli- 
ances that cause interference with radio re- 


_in the country is about twelve million. 


Wireless 
World 


ception. In a leading article the magazine 
says: ‘‘ The first duty of the radio and/or 
electrical dealer is to do everything he’ can 
to step people from buying and using elec- 
trical apparatus that is likely to cause inter- 
ference.” You couldn’t ask for anything 
straighter from the shoulder than that, and 
I only hope that the said dealers will read, 
mark, and ACT, Many and many a wireless 
dealer has been doing his best to kill his own 
pig during the past few years by urging his 
customers to buy household gadgets which 
he knows to be strongly radiating. And 
one household possessing and using such 
things may so exasperate members of 
others in their immediate neighbourhood by 
persistent interference that several wireless 
sets go more or less out of action. I am con- 
vinced that the prevalence of unpleasant 
noises due to radiating domestic appliances 
is one of the main reasons why so many folk 
make do with ancient receiving sets. 
‘What’s the point,” they say, “ of buying 
a new set if you can’t listen in comfort to 
broadcast entertainment? ’’ 


$ a "s 
A Temporary Setback 


ROBABLY there’s nothing much to 
make a fuss about in the five-thousand 

fall in the receiving licence figures at the 
end of April. In the natural order of things 
we must be approaching the saturation 
point; you can’t expect big monthly in- 
creases when the licences. have reached 
8,962,850, and the total number of homes 
It’s 
true that this was a decrease, not an in- 
crease; but there may be a good enough 
explanation of that. If the district in which. 
I live is any criterion, a larger number of 
people than usual moved to new homes on 


the March quarter-day. A considerable pro- 


portion of these would belong to the 537,571 
whose licences expired in April, and prob- 
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ably they hadn’t had time to install new 
sets, if the old ones had so nearly reached 


-the -pensioning-off age that they weren't 


worth the trouble of moving. It’s possible, 
too, that many who have not moved house, 
but whose sets had become too cranky to 
use, decided to wait a bit before getting 
new ones, and have meantime let their 
licences lapse. I’m sure that it is only a 
temporary setback; there will be increases 
in the future, though not on the same scale 
as those of a few years ago. 


s ™ “se 


Car Ignition Interference 


I is good to see that the British Standards 

Association has produced “B.S, Speci- 
fication 833: Radio Interference Suppres- 
sion for Automobiles and Stationary Internal 
Combustion Engines.” This has been pre- 
pared as the result of co-operation between 
the Society of Motor Manufacturers and 
Traders, the B.B.C., the Electrical Research 
Association, and the G.P.O., who put their 
heads together to see what could be done 
about it. That something has been .done 
is great. I had hoped that, having helped 
to evolve the specification, the S.M.M.T. 
would have decided to adopt it immediately 
for all the vehicles turned out by its 
members. Unfortunately, that’s not the 


‘case. It.is stated that we are not to expect 
. that all new cars and lorries will immedi- 


ately be fitted by their makers with sup- 
pressor devices. It is suggested that if and 
when legislation does come, the specifica- 
tion will be most useful to the industry. 
True ; but what of the vehicles being turned 
out now with probably from five to ten years 
of radiating service ahead of them? It’s a 
sad business, but what it seems to come to 
is that the motor manufacturers as a body 
are not going to deal with interference until 
they are compelled to. Ah me! 


Murphy “74” Series 


Quality of Reproduction the First Consideration 


JAT year’s A5o receiver was designed to provide 

reproduction of better quality than is to be 
found in the ordinary table model receiver, and the 
new A74 goes a stage further. 

The five-valve superheterodyne circuit includes two 
IF stages and there is no RF amplifier, so that 
distortion due to overloading of the frequency- 
changer is less likely to occur. Two‘tuned circuits 
precede the frequency-changer on medium and long 
waves. 

A four-position selectivity control gives better 
maximum selectivity (there are six IF tuned circuits) 
and a wider audio-frequency response at minimum 
selectivity. To avoid over-emphasis of the lower 
middle register on speech when using the maximum 
selectivity a tone-compensating network is intro- 


(Left) The A74 
table model and 
(right) the A74C 
console. 
sion for optional 
push-button or 


the A74C console model. 
for push-button or remote control, and in the console 
a sliding loud speaker fret is used to conceal the con- 
trol-unit aperture if this feature is not required. 

In addition to the usual short, medium and long 
ranges, 
channel. 
suitable switching in the wave-range control, is a 
useful feature which has hitherto not always. found 
a place iz Murphy receivers. The price of the table 
model will be £16 and of the console £21. 


Provi- 


duced in the fourth position of the 


remote control control. 
is made in both . The loud speaker, which has been 
receivers, specially designed for this set, is 10 


inches in diameter and is used also in 
Both models are adaptable 


the receiver covers the television sound 
The inclusion of gramophone sockets, with 
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Recent 


MULTIWAVE DIPOLE 
AERIALS 

DIPOLE aerial is generally 

either a quarter or half-wave 
long, so that, once it is installed, 
any change in the working wave- 
length involves matching the feed- 
line to the new aerial impedance. 
This is particularly troublesomė in 
the case of a transmitting aerial 
mounted on the top of a high 
building or mast, where it is in- 


Method of maintaining constant 
impedance in multiwave dipoles, 


convenient to carry out such ad- 


justments. 
The figure shows a “ folded- 
over” arrangement which is 


equivalent to a single dipole in 
radiation, but for which the ad- 
vantage is claimed of maintaining 
a constant impedance for different 
wavelengths. The outer ends of 
the. two aerial limbs AB and CD 
are connected together through a 
resistance R, which is made equal 
to the surge impedance of the 
feed-line F. Under these con- 
ditions, instead of the usual 
stationary wave formation, a 
series of travelling waves are set 
up along each limb, moving in 
opposite directions from the points 
A and C respectively. The 
travelling wave system is equiva- 
lent to the usual standing wave so 
far as radiation is concerned, but, 
owing to the surge resistance R, 
the aerial impedance remains sub- 
stantially constant over a range, of 
wavelengths. 

Soc. Anon. des Industries 
Radio-Electriques. Convention 
dates (France) June roth, 1937, 
and June 8th, 1938. No. 500162. 
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NAVIGATIONAL BEAMS FOR 
AIRCRFT 


NE method of marking-out a’ 


radio course for guiding an 
aeroplane in flight is to transmit 
two beams so that they overlap 
slightly. One beam is modu- 
lated with a dot-dash signal and 
the other with a complementary 
dash-dot signal, the two signals 
merging into a continuous note 
along the centre line, thereby 
giving an indication of the correct 
course to be followed. 

If any conducting body is 
located near the beam transmit- 
ters, it is likely to reflect some of 
the radiated beam energy, and in 


~ takes 
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will be included in this section. 


this way may create a “false” 
guiding line, along which a con- 
tinuous signal note will be heard 
by an approaching pilot, who may 
thus be deceived. - 

The invention describes a 
method of radiating an auxiliary 
beam towards the reflecting object, 
and of modulating the beam in 
such a way that any false guiding 
line produced by reflection can 
easily be distinguished from the 
true one by its signal note. 

Standard Telephones and Cables, 
Lid. (assignées of Le Matérial 
Telephonique Soc. Anon.). Con- 
vention date (France), June xith, 


1937. No. 499712. 
o Oo o o 
ULTRA-SHORT-WAVE 


RECEIVERS 
HE circuit shown is of the so- 
called “brake audion” type 
in which the incoming signals are 
applied through a tuned input cir- 
cuit LC to the braking electrode 
B of a short-wave valve. The 
control grid Gis positively biased, 
so that the electrons are set into 
oscillation about it, though there 
is a general ‘‘drift’’ towards the 
braking electrode. Rectification 
takes place between the latter 
electrode and a further grid D, the 
resulting stream being directed to- 
wards the more positively biased 
anode A to develop voltages across 

the output resistance R. 
According to the invention, the 
biasing voltages on the electrodes 
are such that secondary emission 
place at the positively 
biased grid D, and the stream is 
amplified accordingly. At the 
same time the grid D serves as a 
screen between the anode’ A and 


the braking electrode B, and thus, 


PROJECTOR TUBES FOR 
` TELEVISION 

HE figure shows an electrode 
arrangement used for the final 
acceleration of the electron stream 
in a television receiving tube of 
the so-called projection type. The 
tube is designed to produce on the 
screen S, which is four centimetres 
square, an image in which each 
picture point, one-tenth of a milli- 
metre in diameter, has an in- 
tensity of approximately 10 candle- 


Inventions 


order of 15000, The biasing | 
voltages are derived from a. series 
of potentiometer resistances K, 
which are arranged in parallel and 
connected to equally-spaced points 
around each ring. To prevent dis- 
tortion the current dissipated in 
the potentiometer system must be 
at least three times greater than 
that of the electron beam through 
the cathode-ray tube. 

Radio-Akt. D.S. Loewe. Con- 
vention date (Germany) July 28th, 
1936. No. 499815. 
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SUPERHET CIRCUITS 

TETRODE valve, with the 

upper grid positively biased 
to give a dynatron action, is used 


R RI R2 R3 fe R5 RG 
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Arrangement for accelerating the electron stream in projection-type 


tubes. 


power. This allows a large de- 
gree of optical magnification to be 
applied before projecting the pic- 
ture ọn to the final viewing 
screen. 

To secure the necessary velocity 
of impact on the screen, the elec- 


Use of secondary emission for 
amplification in SW and USW 


receivers. 


prevents undesirable back coup- 
ling between the input and output 
circuits 

Telefunken Ges. 
Telegraphie m.v.H. 
date (Germany) July 27th, 
No. 499877. 


fjür drahtlose 
Convention 
1936. 


after it has passed 
through ‘the anode A and defiect- 
ing plates D, is accelerated by pro- 
gressively increasing voltages ap- 
plied to a series of ring electrodes 


tron stream, 


R, Ri, R2, etc., the voltage on 
the last ring, R6, being of the 


as the local oscillator in a superhet 
receiver, and is found particularly 
suitable for applying automatic 
tuning correction. The ATC 
voltage is derived from a pair of 
balanced error-detecting circuits in 
the usual way, and is applied to 
the control grid of the dynatron 
oscillator, 

The arrangement is intended for 
receiving short-wave signals of the 
order of 5 megacycles, though it 
gives satisfactory results at roo 
kilocycles, correcting any fre- 
quency ‘‘drift’’ up to 200 parts in 
a million. 

As compared with the more 
usual method of applying the ATC 
voltage to a control valve, which 
then serves to vary the tuning of a 
back-coupled oscillator, the pre- 
sent circuit is not only a simpler 
arrangement but also avoids un- 
desirable damping of the tuned 
oscillator circuit. 

Standard Telephones and Cables, 
Lid.» R. M. Barnard and W. 
Kram. Application date August 
30th, 1937. No. 501529. 
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EDITORIAL 


Inadequate Receivers 
No Claim for Protection 


HAT no wireless user is entitled 
to complain of interference 
from unwanted stations unless 
his receiver embodies all the 

anti-interference measures that can 
reasonably be expected in the light of 
existing knowledge is surely axiomatic. 
In the absence of such a principle 
wireless development might well be 
hampered by any vocal section of 
users that chooses to adopt a dog-in- 
the-manger attitude by clamouring for 
protection against interference, though 
at the same time failing to use proper 
apparatus whereby that interference 
might be avoided. 

Of course, the transmitting station is 
bound by a similar obligation to work 
within the terms of its licence: those 
responsible for the station should even 
go farther than the strict letter of the 
law requires by operating the trans- 
mitter in such a way as to avoid causing 
unnecessary interference. Out-of-date 
gear should be replaced even before it 
becomes compulsory to do so. The com- 
plaints, now fortunately becoming rare, 
of broadcast listeners regarding inter- 
ference from spark transmitters were, 
for instance, entirely justified, as that 
method of transmission has long been 
obsolete except for a few special 
purposes. 

A case of unjustified demands for 
protection against interference comes 
from America, and the circumstances 
are such as to merit the consideration 
of those concerned with the design and 
production of broadcast receivers in this 
country. It appears that, due to the 
growing tendency to omit adequate pre- 
selection from American broadcast sets, 
listeners are suffering from image inter- 
ference from amateur transmitters 
operating on various bands. Receivers 
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are getting worse instead of better in 
this respect and the American Radio 
Relay League, the amateur trans- 
mitters’ association, fears now that its 
members’ privileges may be restricted. 

QST, the official organ of the League, 
records the opinion that “ the 1939 crop 
of receivers is the most generally un- 
satisfactory that has been produced in 
many a year.” The public has been 
educated to demand such external re- 
finements as push-button tuning and 
remote control, and, as price competi- 
tion is keen, there is little money left 
for the fundamentally important parts 
of the receiver. 

Preselection has apparently been the 
first thing to go, with the result that 
the receivers, though not lacking in 
adjacent-channel selectivity (which al- 
ways impresses a potential buyer) are 
inferior to earlier models in their ability 
to discriminate against signals of non- 
broadéast services. 

There is perhaps some excuse for 
sketchy preselection circuits in the 
simplest and cheapest kind of broadcast 
superheterodyne, but we hope that the 
American example of neglecting this 
important section of the receiver will 
not be followed too far in this country. 


B.B.C. - Baiting 


New Style 


HE lay Press has recently pub- 

lished letters from many parts 

of the world on the alleged 
difficulty of receiving B.B.C: pro- 
grammes abroad. Complaints from: 
Scandinavia have already been refuted 
by our local correspondent, and, judging 
by the obvious lack of knowledge dis- 
closed in most of the other letters, the 
opinions expressed are equally to be 
suspected. Their publication seems to 
have served no useful purpose. 
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A COMPACT CRYSTAL-CONTROLLED 
SET FOR FIELD DAY USE 


HERE has been a tendency in the 
past to think too little about the 
design of.a portable transmitter 
for use on the ultra-high fre- 

quencies. When asked what one proposed 
to make, the customary answer was: “‘ Oh, 
‘I expect it will be something simple—just 


a couple of valves as a push-pull oscil- 


lator,” or ‘‘An XYZ valve, as So-and-so 
told me it worked well in the last set he 
.used.”” During the past few months, how- 
ever, many amateurs have begun to realise 
that these obsolete types of five-metre 
transmitters will have to give place to 
something a little more in keeping with 
present-day ultra-high-frequency tech- 
nique and that a serious effort must be 
made to evolve a transmitter that includes 
a satisfactory means for stabilising the fre- 
quency. This is all the more necessary 
since it is almost certain that CW trans- 
mission will be employed to a much-larger 
extent than hitherto, for it must be re- 
membered that this method of signalling 
greatly increases the range of any trans- 
mitter. 

The design of a crystal-controlled five- 
metre portable is an interesting problem, 
as the HT consumption must be kept down 
to the absolute minimum and a high degree 
of efficiency maintained throughout. 

As economy is essential, the equipment 


Fig. 1.—Theoretical circuit of the portable five-metre transmitter. 
current measurements. 


illustrated here should meet the require- 
ments of those who are without the con- 
venience of an electric supply. The fixed 
station is not quite so restricted in its 
source of operating voltages, since a small 
generating plant could be used. When 
the transmitter is required to be sufficiently 
compact for easy transportation from one 
position to another the HT supply becomes 


an important factor in its design. 


A truly portable set would of necessity 
have to be restricted to quite low power 
operation, but as this type of set is rarely 
needed for amateur activities a slightly 
more ambitious design was visualised, it 


-being assumed that the mobility: of the 


equipment need not extend beyond the 
ability to transport it conveniently from 
one place to another. 

Economy was broadly interpreted, and 
so the basic frequency was taken as being 
of the order of 7.2 Mc/s, as quartz crystals 
for this frequency are readily obtainable. 

Among the first arrangements tried was 
a two-valve transmitter in which the first 
valve, a pentode, was operated as a har- 
monic generator, having its anode circuit 
tuned to the fourth harmonic of the 
crystal. 


proximately 29 Mc/s, and it was pro- 
posed to double the frequency again in 
the following, which would also be the 


This gave an RF output at ap-. 
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final, stage and thus feed the 58 Mc/s 
output direct to the aerial. 

Though this idea seemed quite promis- 
ing at the outset, it did not appear so 
satisfactory when examined in a more 
critical mood, owing to the small amount 
of RF power generated at 58 Mc/s com- 
pared with the DC power consumed by 
the set. 

The first valve required about 35 mA at 
250 volts, while the second and final stage 
demanded 65 mA, and then gave only 
about two watts output at the working 
frequency, 


HT Consumption 


The reason for the very low efficiency 
was traced to the small amount of driving 
power. available for the final frequency 


. doubler. Quite good results with this type 


of set have been obtained by some 
amateurs, but usually they have been 
impossible to repeat, as the success of 
the original set depended solely on the 
particular valves that were used. 

So far as the experimental layout men- 
tioned here is concerned, the input re- 
quired exceeded the amount one had in 
mind, which was about 70 mA at 
250 volts. Limiting the consumption to 
70 mA broadens the scope of the set, as 


` either HT batteries, small LT-operated 


generators, or vibrator HT supply units 
can be employed. 


Since no worth-while improvement, 


either in reduction in input power or in 


FEEDERS.. 
-TO * 
AERIAL - 


0.002 mid 


Note the inclusion of jacks in all anode and grid circuits for anode and grid 
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MAN Y opportunities can be found during the summer to operate 


a portable five-metre transmitter under ideal conditions. 


The 


set described in this article contains three valves, one of which ts a 

crystal controlled oscillator, yet it is economical in its consumption. 

Though intended for CW transmission, modulation can easily be 
applied either for ICW or for telephony. 


RF output, could be made with this 
arrangement, it was finally abandoned 
and a three-valve transmitter assembled. 

In the new set the RF output from the 
first stage was at 14.5 Mc/s, and the 
second and third valves were operated as 
frequency doublers. Valves and operat- 
ing conditions were chosen to limit the HT 
consumption to 30 mA for the first two, 
and 40 mA for the final valve, making a 
total of 7o mA. 

By using a Tungsram 6V6G valve in 
the first and second stages, and with the 
first arranged as a tritet oscillator, fre- 
quency doubling to 14.5 Mc/s, an 
adequate RF output could be obtained 
for an HT consumption of about 10 mA 
only. ` 

The second valve gave about 3 watts 
output on 29 Mc/s for an HT input of 


The five-metre output is conveyed to the aerial by a low-impedance 
feeder terminating in the single-turn coupling coil shown here. 


only 20 mA. This certainly seemed 
promising, for 3 watts at 29 Mc/s should 
be ample to drive another frequency 
doubler and achieve a reasonably good 
RF output at the working frequency, 
despite the low HT power available. 

The main difficulty is, of course, that 
as the frequency is raised the losses go up, 
and it is by no means easy to maintain a 
high order of efficiency. 

After many different arrangements had 


been tried it was decided to employ a 
Mullard TVO3-10 as a push-pull frequency 
doubler for the final stage; the 
circuit of the transmitter thus 
evolved is shown in Fig. 1. From 
this it will be seen that the first 
and second valves are capacity- 
coupled, but that between the 
second and third link coupling is 
employed. 

It was necessary to avoid any 
direct form of coupling in this case, as the 
input to the last valve has to be arranged 
in push-pull. Another factor that weighed 
in favour of link coupling- was that the 
stray capacities across both L3 and L4 
would be materially reduced, thereby en- 
abling a higher L/C ratio to be employed 
in their respective circuits, 

Since the frequency has been multiplied 
up to 29 Mc/s at this 
point. in the trans- 
mitter unduly high 
stray capacities must 
be avoided so far as 
possible. Also, with 
link coupling the set 
can be split into two 
units, which fitted in 
very nicely with the 
particular form of 
construction shown 
in the illustrations. 
Built in this way, the 
transmitter can be 
fitted in a cabinet 
measuring  16in. 
high, r3in. wide, and 
vin. deep. Cathode 
resistances R6 and 
R8 provide a mini- 
mum grid bias for the 
second and third 
valves, but when an 
RF input is applied 
to these stages addi- 
tional grid bias, de- 
pendent upon the 
magnitude of the in- 
put voltages, is ob- 
tained from resist- 
ances R4 and R7. These bias voltages are 
generated by the rectified grid current 
flowing through the resistances. 

In the case of the second stage there is 
just under 1 mA of grid current, which 
will produce a potential difference of about 
too volts across R4. As there is 5 mA of 
grid current in the third stage, the 25,000- 
ohm resistance R7 supplied an additional 
bias of about -- 160 volts. 

There was no need to include a cathode 
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bias resistance for the oscillator, as the 
low-screen voltage prevents an excessive 
rise in anode current even if the valve 
stops oscillating, when oscillating grid bias 
is obtained from Ri. For the same reason 
it is quite unnecessary to fit an indicator 
lamp in series with the crystal, as the 
crystal current is only just sufficient to 
produce a very faint glow. 


Crystal Frequency 


The fundamental frequency of the 
crystal should be chosen to place the oper- 
ating frequency between 58.5 
60 Mc/s—that is to say, one ground for 
a frequency between 7,310 and 
7,495 ke/s; the one supplied by the 
Quartz Crystal Co, for this set oscillated 
on 7,353 ke/s, which gave a working fre- 
quency of 58,824 kc/s (58.824 Mc/s). 

Coil Lr is wound on a t4in. length of 
jin. diameter Paxolin tube, and has 24 
turns of No. 20 SWG enamelled copper 
wire. It is a close-wound coil and occu- 
pies just under one inch. A Polar air- 
dielectric trimmer of 50 m-mfds. maxi- 
mum capacity is used for Cr, and between 
one-half and two-thirds of the full capacity 
is needed for correct operation of this 
stage. Both Li and Cr are mounted below 
the chassis. 

The position of Lz and C6 may seem 
a little unusual, as it is customary to con- 
nect this circuit direct to the anode of the 
oscillator valve. Actually, all that has 
been done in this case is to transpose Lz C6 
and the RF choke, which is generally used 
as the grid impedance for the following 
stage, when capacity coupling is 
employed. _ 

Coil L2 is wound on a r3in. length of 
tin. diameter Paxolin tube, and has twelve 
turns of No. 20 SWG DSC wire. 
Enamelled wire would serve just as well, 
and the only reason DSC was used in this 
case is that a suitable coil was available. 
The turns are spaced to occupy a winding 
length of thin. A more efficient coil 
could be designed, but this one gave an 
RF output quite adequate for the purpose. 


and ` 
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It is necessary to pay more attention to 
the design of the coils L3, L4, and L5, 
owing to the higher frequencies to which 
these circuits are tuned. L3 is a self- 
supporting coil having 9 turns of No, 15 
SWG enamelled copper wire with the turns 
spaced to occupy a length of 1}in. It is 


mounted on Eddystone midget stand-off 


The grid circuit of the final stage is arranged in push-pull using a for 
The connections to the link coupling coil can 


split-stator condenser. 
be seen on the left. 


insulators and has a mean diameter of 
I inch. 


These two stages form one complete 


unit, and they are assembled on a ply- 
wood chassis measuring 12in. x 6in. x 
thin. deep. A metal chassis could be used 
if preferred. 

Mounted above this unit is the final fre- 
quency doubling stage, and the layout on 
this shelf is arranged so that the input 
circuit is immediately about the output 
end of the second 6V6G valve: The link 
coupling coils each have two turns; the 
one on L3 is at the low potential, or HT 
positive, end, and the two turns are wound 
‘outside the coil with a clearance of in. 
all round. As the coupling coil for L4 has 
to be located in the centre, this being the 
low potential point so far as RF is con- 
cerned, it was more convenient to place 
it inside L4, as the centre-tap lead comes 
away from the outside of the coil and 
passes down through a hole in the chassis 
to R7. Coil L4 is also a self-supporting 
one and consists of ro turns of No. 15 
SWG enamelled copper wire with turns 
spaced to occupy r}in., the mean diameter 
being rin. 

Final Stage 


A frequency doubling stage of the kind 
shown: must be laid out with some care, 
as it is most important that the leads from 
C13 and the two grids be as short as pos- 
sible. Long leads here, and also to the 
anode condenser C16, will breed trouble 
in the form of parasitic oscillation, A 
split-stator condenser must be used for 
Cx3 and C16, and for the former a JB 
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Twin Midget of 30 m-mfds. per section is 
fitted. One of the same make is also 
used for C16, but at our request it was 
modified by the makers and has double- 
spaced vanes. There are three moving 
and three fixed vanes in each section, 
which gives a capacity of about 15 m-mfds. 
per section. 

This condenser tunes a coil having 6 
turns of fin. outside 
diameter copper tube 
spaced to occupy a 
length of 1Zin., and 
the mean diameter is 
Ijin. HT is fed to 
the valve via an 
ultra-short-wave RF 
choke connected” to 
the centre turn of the 
coil. 

The chassis for this 
stage measures 
ain. x 4fin. x Ifin., 
and its top surface is 
6in. above that of 
the one below. 

A word of + ex- 
planation may not 
be out of place con- 
cerning condenser 
C17. It is not essen- 
tial, but it was fitted 
solely aS a pre- 
cautionary measure, 
if the moving 


vanes of CI6 acci- 
dentally touch the 
fixed ones there will be a short circuit on 
This condenser merely 
Should 


the HT supply. 7 
isolates C16 from the earth line. 
a metal chassis be used C16 
must be mounted on an m- 
sulated bracket. All con- 
denser spindles are at earth, 
or virtually at earth, poten- 
tial so far as RF is con- 
cerned, but all the 
same they are isolated 
from the dials by short 
Paxolin rods jin. dia- 
meter. 

Resistances Rg and 
Rro are included to 
suppress parasitic os- 
cillation and they must 
be joined direct and 
with quite short leads 
to the anode clips of 
the valve. 

As will be seen 
from Fig. 1 and 
from the illustra- 
tions, there are 
five jacks in the 
circuit. Three, 
which in the 
front illustration 
can be seen 
along the bottom 
of the panel, are 
for measuring 
the anode and 
grid currents of 
the two 6V6G 
valves. Looking at the front panel their 
order from left to right is Jr, J2 and J3, 
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while J4 and J5 are in the centre of the 
panel and above J3 and JI respectively. 

With all adjustments correctly made and 
a suitable load coupled to the output valve 
a milliammeter plugged into Jz should 
read about 10 mA, in J2 between 0.8 and 
1.0 mA, in J3 22 mA, in J4 about 5 mA, 
and in J5 between 38 and 42 mA, with an 
HT of about 250 volts. 

Milliammeters were not permanently 
fitted, as it was more convenient to use a 
multi-range meter, such as an AvoMinor, 
as the one instrument would serve also for 
voltage measurements. 


Aerial 


Finally, means must be provided for 
feeding the RF output to the aerial, and 
the system employed for this set was a 
half-wave dipole with a low-impedance 
feeder joined to the centre. A single-turn 
coil coupled to the centre of L5 was ac- 
cordingly used, and a crude but quite 
effective variable coupling is arranged by 
mounting the coil as shown in the illustra- 
tions, 

The coil, a single turn of No. 18 SWG 
tinned copper wire encased in ‘insulated 
sleeving, is inserted between the centre 
turns of L5 and its position varied to give 
maximum current in the feeder. 

An RF ammeter connécted in one of the 
feeder lines can be used, but a small flash- 
lamp bulb answers quite well if a suitable 
meter is not available. 

The question of power supply will, for 
the present, be left in abeyance, but it is 
hoped to deal with the matter at a later 
date. Suffice it to say that any form of 


Adopting a double-deck form 

of construction results in a 

very compact set, yet all parts 
are quite accessible. 
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supply at 250 volts capable of delivering 
70-75, mA will operate the set. 

Likewise the question of modulation for 
telephonic transmissions is a matter for 
separate treatment. It requires an ampli- 
fier of sufficient overall gain to suit the 
particular microphone used and it must 
give at least four watts output. 

For CW transmissions a Morse key can 
be inserted either in Jz or J3; the former 
is, however, the better position. A simple 
key filter consisting of a 1 mfd. condenser 
with a 1,000 ohm resistance in series and 


joined across the key contacts can be in- 


cluded if interference is experienced from 
key clicks, but when used as a portable set 


LIST OF PARTS 


Twin Midget condenser, 30 m-mfd. each 
section, C13 

Twin Midget Special condenser (double 
speed vanes), C16 JB 


at 


ca 


rt 4o-m-mfd., condenser, C6 Premier 
Tro, 40T 
1 15-m-mfd., condenser, CII Premier 
Tro, 15T 


2 0.01 mfd., mica condensers, C4, C17 
T.C.C. Type “M” 
9 0.002 mfd., mica condensers, C2, C3, C7, 
C8, C9, ClO, C12, C1H4, CIS T.C.C. “M” 
1 25 m-mfd., ceramic condenser, C5 TCG. 
1 150,000 ohms, r watt resistance, RI Erie 
2 100,000 ohms, 2 watts resistances, R2, 
R4 Erie 


I 30,000 ohms, z:watts resistance, R5 Erie 
I 25,000 ohms, 2 watts resistance, R7 Erie 
I 5,000 ohms, 2 watts resistance, R3 Erie 
i 350 ohms, 2 watts resistance, R8 Erie 
1 250 ohms, 2 watts resistance, R6 Erie 
2 5 ohms, 1 watt resistances, R9, R10 Erie 
x Piezo-electric Quartz Crystal frequency 


between 7,310 and 7.495 kc/s 
Q.C.C., Type S5 
5 Closed circuit jacks Bulgin J6 
1 Ultra short-wave choke, RFC2 
Eddystone 1011 
1 RF choke, 1.35 mH, 18 ohms resistance, 
RFCI Premier 
1 50 m-mfd., air dielectric trimmer, Ci 
Polar C801 
11 Midget Frequentite insulators 
Eddystone 1019 
Eddystone 1028 
Clix X218 


2 2}-in. insulators 
2 Octal valve holders 
1 Frequentite 5-pin valve holder 
Eddystone 1074 
Bryce 5C2 
Eddystone 1099 
Belling Lee 
Bulgin 
Peto-Scott 


2 4-way connector blocks 
4 Miniature Direct drives 
2 Top cap valve connectors 
4 Shaft couplings, jin. bore 
Miscellaneous : 

1 Aluminium screen, 44 x 54in. 
Plywood chassis, 12 x 6X rin. 
Plywood chassis, 12 x 44 14in. 
Wooden panel, 16 x 13 X4in. 

Panel side supports, 12 x 6in. 
Small insulated brackets, centre 14in. 
above base. 
2 Smallaluminium brackets, centre 14in. 
above base. í 
5 Pieces Paxolin, 14 x 1} X fin, for 
mounting jacks; r2in. Paxolin rod 
din. diameter for condenser 
couplings. 
Quantity No. 20 SWG, and No. 15 
SWG enamelled copper wire. 
2 Paxolin formers: 
(1) in. diameter x 1}in. long. 
(2) lin, diameter x ijin. long. 
Quantity No. 16 SWG and No. 18 SWG 
turned copper wire, sleeving, Jin. 
and fin. round head No. 4 screws, 
zin., din. outside dia. copper tube for 
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P.A. tank coil. 
Valves: 
2 OV6G valves Tungsram 
4 TVO3-10 valve Mullard 
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the filter should be unnecessary. Hs in- 
clusion would only be justified if other 
stations report noticeable key clicks ac- 
companying the transmission. 
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usually makes when switched off. Well, I 
turned the thing up as far as it would go, 
but nothing came out of the extension. As 
I had been listening to the News only a 


The bulk of the wiring and most of the smaller components comprising the first two valves in 


the transmitter are located below the chassis. 


Note coil Lr and condenser C1 located in the 


right-hand bottom corner. 


Applying modulation to the final stage 
for telephonic’ or ICW transmissions can 
be accomplished without any change in 
the design or in the layout. It-is only 
necessary to join a plug to the secondary 
winding of a suitable modulating trans- 
former and plug it into the jack J5. 

Though a speech amplifier capable of 
giving four watts output is suggested, as 
this is based on rough measurements of 
the RF output, it might be advisable to 
have a little audio power in hand. More- 
over, with a different valve the RF output 
might be greater than that obtained from 
the particular specimen used in this set. 

With the grid circuit of the output valve 
tuned to resonance, but with the anode 
circuit mistuned and no load connected, 
the HT current should amount to between 
50 and 60 mA. Bringing the anode circuit 
in resonance, still without an external 
load, will cause a drop in anode current 
to about 18 to 20 mA. With optimum 
aerial coupling the anode current figure 
mentioned previously is obtained. 


PROBLEM CORNER-23 


An extract from Henry Farrad’s corre- 
spondence, published to give readers an 
opportunity of testing their own powers of 
deduction :— 


99, Blomfontein Parade, 
Surbiton. 
Dear Henry, 

Thank you, my boy, for the advice about 
having “tone compensation’’ fitted to the 
output pentode to make the tone a bit 
deeper. It used to sound like an excited 
woman and was quite getting on my nerves. 
At least, I used to think so, but now I would 
be glad to have even that rather than 
nothing at all. It was like this: your aunt 
came to tell me she couldn’t hear it on the 
extension; I had the loud speaker in the 
apparatus itself switched off, so was no wiser 
until she told me; but listening to it closely 
there was the very faint scratchy sound it 


quarter of an hour before, when I switched 
the speaker off, it didn’t seem that much 
could have gone wrong; until I saw that the 
extension line wasn’t plugged in. Women 
never have any sense where electrical things 
are concerned. But unfortunately it was no 
better when the extension was plugged in, 
or the receiver speaker switched on. 
Everything looks all right: the valves are 
all warm, and ‘the aerial and earth are pro- 
perly connected. What is the matter with 
the confounded thing now? By the way, I 
notice it doesn’t even make the scratchy 
sound now. = 
Your Affectionate, 
Uncle Adrian. 


What is the most probable cause of the 
sudden failure ?—Solution on page 542. 


Applied Acoustics. By Harry F. Olson, 
E.E., Ph.D., and Frank Massa, B.Sc., 
M.Sc. znd edition. Pp. 494 and 278 
illustrations. Published by P. Blakis- 
ton’s Son and Co., Inc., rorz, Walnut 
Street, Philadelphia, U.S.A. Price 
$5.50. 

HE first edition of this work has achieved 

wide recognition and is to be found on 
the bookshelf or—more significant—on the 
bench of most works laboratories. 

In the second edition the chapters on 
fundamental measurements, microphones, 
loud speakers and physiological acoustics 
have been expanded and now include addi- 
tional information on sound spectroscopy, 
logarithmic detectors and curve traces, 
directional microphones and reflectors, 
multiple-diaphragm loud speakers, and the 
frequency and volume ranges of speech and 
music. The latter is given in a useful 
diagram in which the limits are represented 
by shaded areas. 

An entirely new chapter has been devoted 
to horn-type loud speakers, and the scattered 
informaticn on this subject given in the first 
edition has been collected and amplified. 

The new edition is bound in washable 
fabric, ac befits a book which is likely to 
be as well thumbed as its predecessor. 

F. L. D. 
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Rooms, Booms and Decibe 


ARE “STRAIGHT-LINE” AMPLIFIERS WORTH WHILE? 


FEW weeks ago “Cathode Ray’”’ 

outlined the difficulties operating 

against the reproduction of true 

bass. He showed that the lower 
register of the. average radio set is 
illusionary, and ended with a brief refer- 
ence to. genuine high-fidelity equipment. 
I wonder how many readers, after they 
had studied the article, classed their 
apparatus in the latter category, and 
thought that the author’s derogatory 
remarks applied solely to “cottage 
pianos,’’ mouth organs, and the baser 
types of radio set, but not to their own 
receivers. 

It is generally accepted by the outside 
world that fishing is the hobby most 
calculated to develop the imaginative 
faculty, but believe me, the “‘ quality 
bug” can produce a degree of self-decep- 
tion that would shame the disciples of 
Isaak Walton. To those who regard a 
loss of r db. at 20 cycles as an intolerable 
departure from perfection, I would ask, 
in all humbleness, the following question. 
Suppose that your amplifier is flat from 20 
to'20,000 c/s, and suppose also that the 
manufacturer of your loud speaker has 
not exaggerated its bass-reproducing possi- 
bilities: how do you get a 5o0ft. sound 
wave into your 15ft. listening room? 

The question must not be taken too 
‘literally. Of course, the sound wave 
doesn’t have to be stretched out in a 
straight line. The front part of it hits 
‘the wall facing the loud speaker, and is 


By N. PARTRIDGE, B.Sc., A.M.LE.E. 


t 

|} Ą GREAT deal is heard about the 
‘ necessity of eliminating distortion 
i in amplifiers and loud speakers, In 
t this article, however, it is shown that the 
! acoustic conditions of the average listening 
| yoom -have a very marked effect on the 
i reproduction of a wireless receiver, more 
i especially at the lower end of the musical 
i scale. The conclusion is reached that, 
1 although “ straight-line amplifiers ” are 
| highly desirable, there is no object in 
t being too exacting in this respect. 
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reflected back into the room again. The 
wave becomes; as it were, folded up: But 
is a folded-wave quite the same thing as 
one that passes on its way unimpeded? 
The simplest method of reaching a con- 
clusion is to investigate experimentally. 
An A.F. oscilator connected to one’s 


‘amplifier will provide continuous notes of 


any frequency and, but for listening, the 
job is as good as finished. 

Starting with a fairly high-pitched note, 
say 1,000 c/s, the existence of standing 
waves is the most striking thing that is 
brought to one’s notice. To hear a stand- 
ing wave at its best, close one ear by 
placing a finger over it, and move the 
head slowly from side to side. In some 
positions the note will sound loud, while a 


movement of an inch or two will reduce 
it almost to nothing. 

Standing waves are the result of re- 
flections. The original wave train going 
in one direction has a reflected wave train 
travelling in the reverse direction super- 
imposed upon it. Fig. I shows the 
mechanism diagrammatically. (a) Depicts 
the original wave moving to the right and 
the reflected wave going the other way, 

e., to the left. The sum of the two 
waves is shown beneath. At (b) the 
waves have been shifted along by one- 
eighth of a.cycle (in the proper direc- 
tions) and the sum of the two in their 
new positions is again drawn below. The 
remainder of Fig. I repeats the operation 
for successive movements of one-eighth of 
a cycle. 

Although the two waves have been dis- 
placed in their respective directions, the 
series of curves showing the sum of the 
two does not move at all. There is no 
trick about it; it is just a physical fact 
that two waves travelling in reverse direc- 
tions give rise to a wave that stands still. 
Hence one can find the points of maxi- 
mum and minimum pressure variation by 
moving one’s ear about and searching for 
them. 

In passing, a few words concerning 
wave diagrams would not be out of place. 
A sound wave must not be imagined as. 
a rapidly moving stream of corrugations 
in the atmosphere. It is a pity that waves 
on the surface of water look rather like 
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Fig. 1.—The topmost curve in each of the eight groups of three curves represents a primary sound wave, the curve immediately below it 
indicating a reflected version of it and the bottom curve the standing wave produced by the combination of the original and the reflected wave. 
It will be observed that, although the curves indicating the primary and reflected waves are shown displaced in their respective directions— 
there being a shift. of. ‘one-eighth . nf a eyele: in the case of each group—the curve representing the standing wave remains in the same position, 
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the diagrams we draw of sound waves in 
air. There is no surface to the air in a 
room (except the walls), so there cannot be 
any surface waves. We are in the posi- 
tion of fish in the sea. A winkle doesn’t 
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position is not quite the same. Three 
modifications must be taken into account. 
In the first place, the standing waves get 
larger and larger. A 30-cycle note has a 
wavelength of about 37ft., and the dis- 
tance from a maximum to a minimum will 
be of the order of 
oft. Both ears will 
experience similar 
sensations, and, in 
addition, whole areas 
of our room will be 
semi-silent or extra- 
noisy. Secondly, we 


Fig. 2:—Plan of the room in which the tests were conducted. The 
shaded areas gave.a maximum of bass and of resonant frequencies. 
_ In the circles A’and B, bass and resonances were present in negligible 
proportions, but harmonics were very prominent. 


room were of brick. 


see any waves; he can only feel them. As 
the crest of a big wave passes overhead, 
the pressure beneath will be greater than 
when the trough comes along. Thus the 
waves perceived by fish are variations of 
pressure, and so also are our sound waves. 
The curves of Fig. 1 represent the relative 
air pressures along the wave. The 
straight zero line is normal air pressure, 
points above it indicating a greater pres- 
sure and points below it a reduced pres- 
sure. If time could be stopped while we 
walked aleng a sound wave with a sensi- 
tive barometer, the variations of pressure 
could be measured, and would be found to 
follow the curves we draw of such sound 
waves. The ear is very sensitive to varia- 
tions of pressure, and it is the rate at 
which the ear drum is pushed in and out 
by the rhythmical pressure variations of a 
wave train that enables us to determine 
its pitch or frequency. 


The Production of Standing Waves 


Returning to the experiments, standing 
waves will be detected quite easily at any 
frequency above, say, 500 c/s. On first 
listening to these enormous changes of 
intensity from point to point, it is a little 
surprising that music is not spoilt by them. 
Fortunately, we normally listen with two 
ears, and it is rare for both to experience 
a maximum or a minimum at the same 
time. Also; we are used to room effects 
in everyday life. Standing waves are not 
peculiar to loud-speaker reproduction, but 
occur when we talk or make any other 
kind of noise in a room. Thus, repro- 


duced speech or chamber music should. 


not be more distorted than the real thing 
on this account. 
Going down the scale, however, the 


‘and the 


are not accustomed 
to hearing true low 
notes in small rooms. 
The bass tuba, con- 
tra bassoon and 


popular solo instru- 
ments in the home. 
Thirdly, the ear has 


peculiar character- 
istics at the lower 
end of the scale. 
Above 500 c/s a 


change of 20 db. in 
the intensity pro- 
duces a loudness 
variation of the same 


The walls of the 
r : order; but at 30 c/s 


it takes a really big ` 


wave to be heard at all, and then an in- 
crease of 20 db. in the intensity results 
in a loudness change of 50 db. Thus, the 
quiet patches of a : 
standing wave will 
become inaudible, 
reinforced 
areas will seem ab- 
normally loud. 

The foregoing is 
not intended to be a 
philosophical or 
scientific résumé of 
all the factors bear- 
ing upon the be- 


haviour of long 
waves in enclosed 
spaces. It merely 


indicates that trouble 
can be expected with 
reasonable certainty. 

The first. series of 
experiments at the 
lower end of the 
musical scale consist- 
ed of setting the 
oscillator at random, 
and walking around 
the room listening. 
This process did not 
lead to any revolu- 
tionary discovery, 
but proved without 
doubt that the dis- 
tribution of sound 
becomes very un- 
even as the fre- 
quency is decreased. 
Generally speaking, 
the centre of the. 
room was found to 
be dead, and. the 
sides lively. The 


double bass are not- 
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bass seemed particularly partial ‘to the 
corners. 

At this point a sideline observation 
might be recorded. At the places of 
minimum true bass, a disturbingly loud 
selection of harmonics was apparent. The 
very low tones produced an air vibration 
that shook one’s clothes when standing 
directly in front of the loud speaker, but 
innumerable harmonics and extraneous 
noises had far more effect upon the ear 
than did this vibration, except in the posi- 
tions of maximum boom. 


Resonances and Harmonics 


A second series of experiments consisted 
of standing in various positions, and 
slowly gliding up and down the scale, 
noting those frequencies giving maximum 
sound, i.e., the apparent resonances. This 
technique at once yielded better results. 

Fig. 2 illustrates the general shape of 
the room and the position of the loud 
speaker. The shaded areas gave a maxi- 
mum of bass and a very large number of 
resonant frequencies. On the other hand, 
the areas within the dotted circles gave 
minimum bass and practically no reson- 
ances. It. goes without saying that har- 
monics were most audible in these areas. 

I hope nobody will take exception to my 
rather loose use of the term “ resonance.” 
If one stands still while varying the fre- 
quency, the positions of the standing 
waves will alter, and as a “ maximum” 


Fig. 3.—A very marked 50 c/s resonance was observed in the shaded . 
areas indicated in plan (a), it being noteworthy. that the. wavelength | 
corresponding to the frequency is roughly twice the width of .the room: 
Another resonance occurred -at 72 c/s, and gave the sound: patterns: 
shown by the shaded areas in plan (b). In this case the corresponding 
wavelength approximated tothe room-length. -+ 
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Rooms, Booms and Decibels— 
approaches and subsequently recedes, the 
effect is very similar to that produced by 
resonance. It simplifies the description to 
use the term, and so long as we know what 
is meant no harm will be done thereby. 
Two very marked corner resonances (so 
called) occurred at 50 c/s and at 72 c/s, 
and the sound patterns produced at these 
frequencies are shown in Fig. 3 (a) and 
(b). The wave 
length of a 50 c/s 
note is roughly 22ft. 
and that of a 72 c/s 
note 15.3ft. It will 
be observed that the 
former approximates 
to twice the width of 
the room, and the 
latter to the length 
of the room. Many 
more symmetrical 
patterns could be de- 
tected at. relatively 


higher frequencies, 
but these were not 
fully investigated, 


partly because the 
procedure quickly 
induces an aspirin- 
defying- headache, 
and partly because 
the results would 
not, in any case, be 
of any special importance, 

No doubt a lot could be said about 
large-scale box resonance or room reson- 
ance, the effect of reverberation, and the 
influence of furnishing, drapery and the 
rest of it ; but my object is not to explain 
the difficulty away, less still to offer a 
solution. I want only to state the demon- 
strated fact that in my room, which is 
probably representative of the average 
listening room, the most perfect equipment 
will not reproduce true bass satisfactorily. 
In addition, the type of bass heard 
depends entirely upon where one is located 
in the room. 


A Simple Experiment 


This statement is not destructive. nor 
without value. It goes to show that far 
too much importance has been given to 
response curves as measured electrically. 
What does it matter if one’s amplifier is 
2 db. down at 30 c/s when walking across 
the room loses or gains dozens of dbs.? 
A reasonably flat response curve is 
obviously desirable, but it represents only 
a limited achievement, and is not the hall 
mark of excellence. No refinement can 
be obtained by being finicking over frac- 
tions of a decibel while the glaring imper- 
fections referred to above are known to 
exist. 

A partial glimpse of the horrid truth 
can easily be arranged by those who dare 
to face disillusionment. Filament circuits 
of AC sets are usually earthed at one 
side or by means of a centre tap on the 
transformer; thus by connecting to one 
pin of the first valve of an amplifier, 2 
or 4 volts will be obtained. Fig. 4 shows 
how this circuit arrangement can be 
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applied to the input of the amplifier, and 
used as a 50-cycle source. The condenser 
and resistance are designed to filter out 
any ripple in the supply, and thereby en- 
sure a pure 50-cycle signal. 

Don’t be deceived because a loud noise 
can be heard, or because the loud 
speaker vibrates with obvious gusto. 
Listen in the corners, under the table, 
near the ceiling, and in the radio cabinet. 


Fig. 4.-With this circuit arrangement, a 50-cycle note of variable 
intensity can be fed into an AC-driven amplifier from the LT winding 
of its mains transformer, 


Experience will reveal the true 50-cycle - 


tone. Then note how little there is of it, 
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how much it varies from place to place, 
and what a lot of additional sounds can 
be heard. After that, try to imagine 
what hope there is of hearing a 20-cycle 
note. By this time one or two decibels 
either way in the amplifier will not seem 
so important a consideration, and it may 
be appreciated that “Cathode Ray's” 
synthetic bass is helpful, even in the best 
circles. 


The Summing Up 


The quality enthusiast must change his 
outlook. Enough of this straight-line 
fetish. Its only effect is to encourage 
manufacturers to equip their laboratories 
with rulers instead of oscillators as being 
quicker and productive of more remunera- 
tive results. There are matters of 
greater weight upon which to focus the 
attention. Harmonic distortion is still 
too prevalent, and in the least suspected 
places—I hope to have quite a lot to say 
about this at a later date. Loud 
speakers, even expensive ones, by no 
means compare in performance with the 
imagined perfection of an amplifier as 
portrayed by its response curve. What is 
the use of gilding the lily while so many 
weeds await extermination ? 

But what can be done about room dis- 
tortion ? Well, it may be we shall have to 
go back to earphones for high-class listen- 
ing. I really don’t know. In the words 
of Syd. Walker, ‘‘ What would you do, 
Chums? Drop me a postcard.” 
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OBTAINING VARIABLE 
By W. T. COCKING 


N most high-quality apparatus it is 
desirable to have some form of tone 
control, for the flat frequency charac- 
teristic with which an amplifier is 

usually provided is not always wanted. 
On. gramophone, for instance, a rising 
response at low frequencies is generally 
desirable in order to correct for the defi- 
ciencies of recording. On radio, an 
accentuation of the upper frequencies may 
be desirable in order to counteract the 
effect of the tuned circuits in cutting side- 
bands. 

For distant reception and on gramo- 
phone a reduction in the high-frequency 
response is sometimes necessary in order 
to mitigate background noise and needle 
scratch respectively, while the ability to 
reduce the bass response is also desirable 
—especially when speech is reproduced at 
large volume. f 

The tone control fitted to the average 
receiver permits the treble response to be 
reduced and nothing more. A control to 
reduce the bass response is equally easy 
to provide, but is rarely fitted. Controls 
to accentuate bass or treble are not often 
provided and are considerably more diffi- 
cult to arrange, 


FREQUENCY RESPONSE 


Except with the aid of resonance effects, 
which are usually undesirable, accentua- 
tion of the bass or treble cannot be 
obtained without a general loss of ampli- 
fication. Tone-control systems do not in- 
crease the absolute amplification at low or 
high frequencies, they reduce the ampli- 
fication over the middle range so that the 
bass and treble are relatively accentuated, 


Fig. 1.—-This diagram shows the basic circuit 
of the stage for a flat response curve. 
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If we have a stage with a gain of 30 
4imes and we want to be able to obtain an 
increase of 20 db. (ten times) at 50 c/s, 
we cannot leave the gain at middle fre- 
quencies at 30 times and increase it to 300 
times at 50 c/s. Instead, we have to re- 
duce the gain at middle frequencies to 
three times only, and leave it at 30 times 
at 50 c/s. In practice the gain would 
generally have to be reduced still more, 


because it would be impracticable to, 


obtain the normal 30 times at 50 c/s. If 
the gain of 30 times at middle frequencies 
is necessary another stage with an ampli- 
fication of 10 times or more will have to 
be added. 

It is this fact which accounts for the un- 
popularity of full tone control in commer- 
cial receivers, for there is no escaping the 
loss of gain. In an endeavour to minimise 
it, it is not uncommon to find that a de- 
signer will arrange for the full normal 
gain to be obtained when a flat response is 
required. The tone control is then 
arranged to reduce the gain at the middle 
frequencies when bass and treble accen- 
tuation is required. This method certainly 
gives the required frequency response 


OME of the problems encountered 
| in the design of a satisfactory 
! and flexible tone control are discussed 
1 in this article and design data is 
| given. In practice, a switch-con- 
trolled system usually proves best 
and with two double-pole five-way 
} switches no less that twenty-five differ- 
i cent response curves can be obtained. 
} 
L 


characterigtic, but it is very unpleasant to 
use, because the major audible effect is 
that of. a: volume: control! 

The apparent volume is chiefly depen- 
dent upon the amplification over the 
middle range of frequencies and it is im- 
perative that this be substantially constant 
if the tone control is to work satisfactorily. 
Tt is very inconvenient to have to readjust 
the volume control every time the tone 
control is varied. 

. © The remedy for this state of affairs is 
to make the amplification over the middle 
range of frequencies fixed at a small per- 
centage of the gain which can normally be 
secured, An arrangement of this nature 
has been used several times in apparatus 
described in The Wireless World and has 
been found extremely satisfactory. 

* When a level response is required, and 
in any case over the middle range of fre- 
quencies, the circuit takes the form of 
Fig. r. The resistance R is the normal 
coupling resistance of an RC amplifier and 
C is the coupling condenser; it is made 
large enough in relation to the other com- 
‘ponents to exercise a negligible effect over 
the full range of audible frequencies. 


The normal stage gain is secured be- ' 


tween the grid and output circuits of the 


valve, but only a fraction of the output . 
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voltage of the valve is taken off to feed 
the next stage. This is done by the volt- 
age divider Rī Ra. 

Now, to obtain a response which in- 
creases as the frequency falls it is only 
necessary to include a condenser in series 
with R2, as shown in Fig. 2 (a). The reac- 


$33 


tance of the condenser increases as the 
frequency falls, and so the impedance of 
the shunt arm R2 C increases; in other 
words, the effective ratio of the voltage 
divider varies with frequency. 

To obtain a response rising with fre- 
quency to give treble accentuation we must 


Fig. 2.—The four circuits for bass “lift,” bass “cut,” treble “lift” and treble “cut” 
respectively are shown on the left, with their electrical equivalents on the right, 
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Tone-contro! Systems— 
connect in series with R2 a reactive ele- 


ment which has a reactance rising with fre- 


quency ; that is, an inductance. This par- 
ticular arrangement is shown in Fig. 2 (e). 
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product C (R,+R,). This is shown in 
Fig. 3. The curve is plotted in terms of 
oC (R,+R,)=ot, in order to make it of 
universal application ; w is, of course, 6.28 
times frequency in cycles per second and 
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wt1 = wO (R1+R2) 


Fig. 3.—This curve applies to the circuit of Fig. 2 (c) and (d), and enables the response at any 
frequency to be readily determined. 


To obtain a response falling at high fre- 
quencies R2 is shunted by a condenser so 
that the impedance of the combination falls 
with frequency (Fig. 2 (g)). A response 
falling at low frequencies is most readily 
obtained by inserting a condenser C in 
series with the upper resistance as shown 
in Fig, 2 (c). 

. The equivalent electrical circuits are in 
each case shown on the right and e, repre- 
sents the output voltage to the next stage 
while e, represents the output developed 
across the coupling resistance R3 of the 
valve immediately preceding the corrector. 
The resistance Ri includes the effective 
output resistance of this stage; that is, it 
represents the sum of the actual series re- 
sistance and the parallel value of the 
coupling resistance and the valve AC re- 
sistance. 


The gain —<Lis normal and given by 


g R,, while over the middle range of fre- 


quencies el eae The overall stage 
gain is thus sg R, Rik where 
g=mutual conductance (A/v.); R,= 
R, R,/(Ra+R,); and R,=R+R,. The 


gain at any frequency can be obtained by 
multiplying this expression by other 
simple ones which depend upon the pre- 
cise corrector used. 

It is, however, simpler to use curves 
showing the variation in response relative 
to this basic value. The simplest is the 
bass-cut arrangement of Fig. 2 (d), for the 
performance obtained depends only on the 


C and R are in farads and ohms respec- 
tively. As an example, suppose we want 
a drop of 20 db. at 50 c/s; the curve shows 
that ot,=o.r and for a frequency of 
50 c/s »=314, so that t,=C (R,+R,)= 
0.1/314=0.000318 F.-Q or 318 p»F.-0. 
The product of capacity in microfarads 
and resistance in ohms must equal 318. If 
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C is made 0.01 „F, then R must be 31,800 
ohms. F 

The response at other frequencies can be 
read off from the curve; thus if t,=0.1 at 
50 c/s as above, then at wt,=1 the fre- 
quency is 500 c/s and the response is 
-3 db. Similarly at wt, =0.05 the fre- 
quency is 25 c/s and the response is 
-27 db. 

The case of top-cut with the circuit of 
Fig. 2 (h) is equally simple.and the re- 
sponse curve is given in Fig. 4. The 
curve is plotted in terms of  wt,= 
oCR,R,/(R,+R,). It is again de- 
pendent on an RC product, but the resist- 
ance is now the value of R, and R, in 
parallel instead of in series. Suppose we 
want a drop of 20 db. at 10,000 c/s, then 
wt,=10, and as w=62,800, t,=0.000159 
F-O=159 „F-Q. 


Increasing Response 


The circuits giving bass or treble “‘ lift” 
are slightly more complicated because 
there are two variable factors. There is 
not only the time-constant of the con- 
denser, or inductance, and resistance, but 
there is the amount of attenuation intro- 
duced by R, and R, to be considered. For 
simplicity we shall denote this attenuation 
by B=R,/(R,+R,), and we now have a 
family of curves, one for each different 
value of B. These are given in Fig. 5 for 
the case of bass-lift with the circuit of 
Fig. 2 (b); as before, the curves are 
plotted against ot, = wCR,. 

It will be seen that there is always a 
maximum value of B which must not be 
exceeded jf the desired accentuation is 
to be obtained. For instance, suppose we 
want a response of + 20 db. at 50 c/s, then 
it is clear that B must not be greater than 
0.1. Actually, we cannot well work on to 
the left-hand flat portions of the curves, 

ue 
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‘ RESPONSE IN DECIBELS 


Fig. 4—This universal response curve is for top “cut ” with the circuit of Fig. 2 (g) and (h). 
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fer the response is here flattening out at a 
maximum level and we usually want it to 
continue to rise as the frequency is 
lowered. 

Suppose we choose B=0.075, then 
‘wt, =0.065 for a response of +20 db. If 
this is at 50 c/s, t,=CR,=0.065/314== 
0.000207 F-Q=207 pF-Q. At 500 c/s, 
wt, will be 0.65 and the response will be 
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Experience also shows that at 50 c/s 
and 10,000 c/s a maximum lift of 20 db. 
is all that is necessary; in many cases a 
smaller lift will suffice. Reference to 
Figs. 5 and 6 shows that B should not 
be larger than 0.075 if 20 db. lift is 
needed. Taking this value tentatively, 
gR, =5/0.075=66.6, This is the normal 
stage gain needed apart from the attenua- 
tion introduced by the tone-corrector. 
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wt3 = wORz 


Fig. 5.—The bass “lift ” circuit of Fig. 2 (a) and (b) has this series of response curves. As 
explained in the text, B = R (Ry + Ro). 


“+8,2 db., while at 25 c/s ot, will be 
0.0325 and the response + 21.8 db. 

With B=0.05, wt, would be 0.086, so 
that CR,=274 »F-Q and at 500 c/s and 
25 c/s the responses will be +3.8 db. and 
+23.5 db. This is considerably better, 
for in general we want the response at 
500 c/s to be as small as possible, and we 
want it to continue to rise below 50 c/s. 

From the point of view of tone correc- 
tion, the smaller the value of B the better, 
but unfortunately this entails a low value 
of stage gain. It is usually necessary to 
make a compromise between the require- 
ments of tone control and those of ampli- 
fication. At high frequencies, the circuit 
is that of Fig. 2 (f) and the two factors 
are B andt,=L/R.. The response curves 
are given in Fig. 6. A comparison with 
Fig. 5 shows that they are of the same 
general shape, but reversed from left to 
right; consequently, if we want similar 
accentuation in bass and treble the same 
value of B is suitable for both. 

In order to show the use of these curves 
and to illustrate the various factors which 
must be taken into account, let us con- 
sider the design of a tone-control stage to 
precede the amplifier recently dealt with 
in The Wireless World’. It will be re- 
membered that this amplifier requires an 
input of 2.5 volts RMS or 3.5 volts peak. 
As experience shows that an amplifier 
input of some 0.5 volt RMS is about right 
for both radio and gramophone, under 
average conditions the gain of the preced- 
ing stage should be 5 times. Consequently 


Cpe 
of = s=gR.B. 


g 


It is higher than can be obtained from 
any ordinary triode. It could just be 
obtained from a valve such as the H42, 
H63, or OF 5, with a coupling resistance 
R, of about 0.25 MQ. Such a large value 
for R, is undesirable, however, for in 
order to maintain the load impedance on 
the valve at a high value R should be 
larger than R,. To avoid amplitude dis- 
tortion the total load on the valve should 
not be much less than 0.25MQ. It is, 
however, undesirable to make R very 


1 « Phase-Splitting in Push-Pull Amplifiers,” 
The Wireless World, April 13th, 1939. 
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Fig. 7.-This diagram illustrates how a pen- 

tode can be used in a tone-control system. 

As shown here, the response is substantially 
fiat. . 


large, for if it is, stray capacities -across 
it will introduce undesirable effects. 

With a triode of the MH4 class a gain 
of about 23.5 times is to be expected and 
if the overall gain is to be 5 times, B must 
not be less than 0.212. This limits the 
possible bass and treble lift to about 12 
db. 

Using the TSP4 with R,=10,000 ohms, 
the maker’s figures show gR, to be 54 
times, so that B=o0.0925. The valve will 
introduce about 3 per cent. second har- 
monic distortion; this is with a 250-volt 
supply for anode and screen and 3 volts 
grid bias. This is not the optimum con- 
dition for our purpose, however, and 
with an input of only 0.5 v. RMS the 
distortion is much lower with 2.5 volts 
grid bias only. The valve then takes 


13 mA. anode current and 2.3 mA. 


screen current, so that the bias resistance 
should be 163 ohms—a value easily 
obtained by using 300-ohm and 350-ohm 
resistances in parallel. 

The arrangement is shown in Fig. 7, 
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Fig.6.—This is a similar series of curves for top “‘ lift’ with the circuit of Fig. 2 (e) and (f). 
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where the tone-control. reactances are 
omitted. The gain is 55.6 times, so that 
for an overall gain of 5 times B=o0.09. 
. The absolute value of R, can be fixed 
more or less arbitrarily, but it should be 
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‘+ 18.4 db.;.the response at 500 c/s, how- 
ever, would be + 4.3 db. 

We have already seen that this is rather 
much, and our best course is consequently 
to use two condensers in parallel—o.o5 pF 
and 0.015 „F—unless in arranging the 


Fig. 8.—-Switching arrangements are shown here for different degrees of response—at (a) for bass 
“lift,” at (b) for bass “ cut,” at (c) for treble “ lift,” and at (d) for treble “ cut.” 


chosen so that R is fairly large compared 
with R,. Suppose we make R,=5,000 


R, 
= 0.09, so that Ri = 
Ren, 0095 
50,000 ohms. This seems about right. Now 


ohms, then B= 


R,=R+R,,, but as the valve is a pen-, 


tode, R,=R, with negligible error. We 
thus find that as R, is 10,000 ohms and 
R, is to be 50,0co ohms, R must be 
40,000 ohms. 

The capacity of the condenser C, can 
be chosen from Fig. 3 for a negligible 
drop in response at 25 c/s. Say we allow 
a drop of 0.2 db., then ot, is about 4.5 
and C is 0.116 pF. We can use the 
standard value of 0.2 xF or 0.25 pF quite 
well, 


Choosing Circuit Values 


Now consider bass lift. We have to 
determine C of Fig. 2 (b), knowing that 
B is 0.09 and R, and R, are 50,000 ohms 
and 5,000 ohms respectively. From Fig. 
5 we see that we can work to wt,=0.075 
and obtain a reasonable curve with a lift 
of about 18.5 db. at this point. If we 
make this correspond to 50 c/s, we shall 
have a lift of about 4.5 db. at 500 c/s, 
which is rather much. 

Suppose we say that the lift at 500 c/s 
is to be 3 db., then for 50 c/s wt,=0.1 
and the lift is about 17.5 db. This 
seems reasonable and we have t,=0.1= 
wCR,; therefore, C = 0.1/314 x 5,000= 
6:36 x 107 F=0.0636 „uF. This is not a 
standard value, however, and the nearest 
is 0.05 pF. To use this would make 
wt,=0.0785 at 50 c/s and the response 


switching another arrangement is more 
economical, 

An intermediate stage between a flat 
response and the full rise of 17.5 db. at 
50 c/s is usually. desirable. Let us make 
this about 8-9 db. The factor B remains 
unchanged,.so the new value of ut, is 0.37 
and C=0.236 uF.. Let us take the 
standard value of 0.25 „F, giving 
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wt, =0.39 ; the response becomes + 8.4 db. 
Now if instead of using a separate con- 
denser for the full bass lift we introduce 
another in series with this one, we have 
an alternative arrangement. Actually, a 
0.1—pF-condenser in series with the 
0.25-pF condenser gives 0.0715 „F and. 
makes wt,=0.11. This means a lift of 
16.8 db, at 50 c/s and only 2.5 db, at 
500 c/s, ; 4 
This seems the best arrangement, 
therefore, and we can arrange the switch- 
ing as shown in Fig. 8 (a). ! 
For bass cut we use the circuit of Fig. 
2 (d), and from Fig. 3 we find that ot, 
should be 0.147 and 0.41 for drops of 
16.8 db. and 8.4 db. respectively at 50 c/s. . 
The corresponding capacities are 0.0085 
F and 0.0238 „F. 
If we use 0.025 pF for the latter the. 


intermediate degree of bass.cut becomes: 


-8 db. Using o.or pF in series with it 
for the full cut the capacity is 0.00715 pF 
and the response — 18.1 db. On the other 
hand we can use 0.015 aF, giving a total 


capacity of 0.0094 „F, and have a response 


of —16 db, , 

This is probably the better course and 
the circuit becomes that of Fig. 8 (b). 

At high frequencies we adopt the same 
procedure. For “lift,” we use the circuit 
of Fig. 2 (f) in conjunction with Fig. 6. 
The value of B is unchanged, and for 
lifts of + 16.8 db. and +8.4 db. at 10,000 
c/s we have ot, is 9.3 and 2.5 respec- - 
tively. The inductances required are 
0.735 H and 0.198 H, or say 0.75 H and 
0.2 H. The circuit is arranged as in 


" Fig. 8 (c). 


For top cut the circuit is Fig. 2 (h) 
and we use Fig. 4. Taking the same 
values as before, wt, comes out at 6.7 and 
2.4. The corresponding capacities are 
0.0235 pF and 0.00875 uF. For the 
larger 0.025 „F is near enough; 0.015 pF 
in series with this gives 0.0094 aF, which 


9.1 mid 


0.25 mid 


0.0185 mid 


0.025 mfd 


Fig. 9.—The combination of Figs. 7 and 8 leads to this complete diagram for a tone-control stage. 
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is quite close enough for the smaller. The 
circuit becomes as shown in Fig. 8 (d). 

The complete arrangement on these 
lines can be controlled by two five-way 
double-pole switches, as shown in Fig. 9. 
Five: different degrees of bass response 
and five of treble response are obtainable, 
the combination giving a total of twenty- 
five different curves, 

The writer has used this system a good 
deal and found it very satisfactory, but 
there is no doubt that it has one draw- 
back. That is, that the treble coil is liable 
to pick up hum if it is too near the mains 
transformer. This can be overcome by 
careful placing of the coil. 

The possibility of hum pick-up, how- 
ever, can be avoided by abandoning the 
use of a coil and modifying the circuit so 
that a condenser can be used instead. 
With the circuit. of Fig. 1 it is not essen- 
tial to insert an inductance in series with 
R, to obtain top-lift, for it can also be 
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obtained by shunting R, by a condenser. 
The curves of Fig. 6 can still be used for 
determining the circuit values, but B is 


w Ret Rs 
wir RIR Rt RoR ee 


no ae L/R, but CR,, see C is the 
capacity shunting R. This value of B is 
to be used only for the curves of Fig. 6; 
when evaluating the stage gain the old 
value is still used. 

For the same amount of top lift as 
with the inductance circuit B has the 
same numerical value, but is (1+R,/R,) 
times as great as the value which deter- 
mines the stage gain. Consequently, the 
amplification is generally lower than with 
the inductance circuit; the latter, actually 
gives .(1+R,/R,) times the gain. 

As it is always difficult to secure ade- 
quate gain from a tone-control stage, this 
is a serious drawback to the condenser 
correcting circuit, and it is one which in 
most cases makes the inductance method 
preferable. 


"4 instead of 


Longer Life for Dial Lamps 


NEW RECTIFIER FOR 


IDGET receivers with the dial light 
directly in series with the heaters 
of the various valves are subject 

to the difficulty that the set ceases to func- 
tion if the lamp fails. On the other hand, 
if the dial lamp is in parallel with ene of 
the heaters the total drain of the filament 
system is greater. As our New York cor- 
respondent points out, the new RCA half- 
wave rectifier tube, Type 3525-GT, with 
a tapped heater element, provides an 
escape from this second difficulty. As 
shown by the accompanying diagram, the 
pilot lamp is connected in parallel with a 
short section of the heater and at the same 
time is in series with the anode circuit of 
the tube. The rectified current through 
the anode circuit is, 
therefore, added to 
the current avail- 
able for heating the. 
dial lamp and the 
short section of the 
rectifier heater 
across which it is 
shunted. The dial 
light receives about 
two-thirds of its 
rated current and 
delivers about 50 


+ 


Showing how the pilot 

lamp is connected 

across one-half of the 

heater element of the 

new American rectify- 
ing valve. 
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per cent. of its full candle-power and, if 
left on continuously, its life is increased 
about five times. Damage due to current 
surge at the moment of switching on is 
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reduced by the fact that the rectifier does 
not conduct until the cathode becomes 
hot ; 
surge is reduced by 50 mA. 

When the 35Z5-GT is used without a 
dial light across the short heater section, 
the heater wattage is somewhat higher and, 
therefore, the output is greater. Without 
the dial light, the voltage across the heater 
is 35, the short section with which the lamp 
is in parallel being responsible for 74 volts 
of this. The heater current is then 150 
mA and the rectified current has a maxi- 
mum value of 100 mA. With the dial 
light shunted across part of the heater, 
the distribution of current and voltage is, 
of course, changed. The dial-light fila- 


SERIES RESISTANCE 
AS NEEDED 


OTHER HEATERS 


ment takes approximately rro mA, the 
section of heater filament in shunt with 
it taking 90 mA. The voltage drop across 
the dial light and its section of heater is 


accordingly, the momentary current 
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5 volts, there being 31 volts across the 
entire heater. The rectified current has 
then a value of 50 mA. 

The new valve has a glass bulb and is 
fitted with an Octal base. 


Television 
Programmes 


Sound 41.5 Mc/s Vision 45 Mc/s 

An hour’s special film transmission in- 
tended for demonstration purposes will be 
given from 11 a.m. to 12 noon each week- 
day except Thursday. The National or Re- 
gional programme will be radiated on 41.5 
Mc/s from approximately 7.45 to 9 p.m, 

daily. - 


“THURSDAY, JUNE 8th. 
10.45 a.m.-12.15 p.m., Trooping of the 
Colour in honour of H.M. The King’s birthday. 
O.B. from Horse Guards’ Parade. 


3, Jack Jackson and his Band. 3.30, O.B. from 
the Royal Horse Show at Richmond. 3.45, 
249th edition of Picture Page. 


9, Phyllis Robins and Robb Wilton in Cabaret. 


9.35, British Movietonews. 9.45-10.15, 250th 
edition of Picture Page. 


FRIDAY, JUNE oth. 
3, Foundations of Cookery—Marcel Boulestin. 
3.15, British Movietonews. 3.25-4, O.B. from 
the Royal Horse Show. 


9, Starlight-—-Carroli Gibbons. 9.10, “ Free to 
Roam ’—Film, 9.20, “ Living in Hollywood,” 
talk by Molly Castlé and Cedric Belfrage. 9.30, 


“ Rococo,” a cofnedy in one-act by Granville ' 

Barker. 9.50, Cartoon Film. 9.55-10.25, 

“ Passion, Poison and Petrifaction,” or “ The 

Fatal Gazogene,” by Bernard Shaw. 
SATURDAY, JUNE oth. 

3, Cabaret (as on Thursday at 9 p.m.). 3.35- 

4. 15, O.B. from the Royal Horse Show. 

9-10 .30, “ Murder on the Second Floor,” a play 


by Frank Vosper; the action takes place in a 
Bloomsbury boarding house. _ 


SUNDAY, JUNE rth. 
3, Elizabeth French in Songs with Evel Burns 
at the piano. 3.10, Cartoon Film. 3.15, A 
Bach and Handel Orchestral Programme with 
a Gothic sequence of kaleidoscopic views con- 
stituting a visual hc a to the music, 


3.50, Film. 
8.50, News. . 9.5-10.35, “ Magic,” a play by 
G. K. Chesterton. 


MONDAY, JUNE 12th. 
3-4.30, Peter Haddon in “Good Morning, 
Bill,” a play by P. G. Wodehouse. 
9, Gaumont-British News, 9,10-10.40, 
Insect Play,” Karel Capek. 


TUESDAY, JUNE 13th. 
3, British Movietonews. 3.10, Charles B. 
Cochran's “ Night Lights ” from the Trocadero 
Grill Room. 3.55, Cartoon Film. 


9, Western Cabaret, No. 3, with Big Bill 
Campbell, Evelyn Dall and “ Tenderfoot ” 
Claude Dampier. 9.45, Acting Bee. 10.30, 
“The Plough that Broke the Plain.’”— Film. 
11, News. 
WEDNESDAY, JUNE 14th. 

3, O.B. from Bull’s Cross Farm where A. G. 
Street and the farmer will survey the work for 
June. 3.20, Vanity VFair—Furs. 3.45-4.5, 
Rough Island Story. 

9, Cabaret, 9,25, Cartoon Film. 9.30, British 
Movietonews. 9.40, Vanity Fair. 10,5-10.40, 
Bach and Handel Programme (as on Sunday at 
3.15 p.m.). 


“ The 


538 


U] 


Wheels Within Wheels 


r is astonishing what a sympathetic 
response I have had to my recent 
appeal for evidence to support my view 
that there is an international conspiracy 
in being to get more work out of us by 
the simple process of reducing the fre- 
quency of the AC mains in the daytime, 
thus slowing down the synchronous 
clocks they control, and increasing the 
frequency and thereby quickening the 
clocks at night time. In this way, we 
get a shorter time in bed and more time 
with our noses to the grindstone. Now 
that the AC clock is so ubiquitous, it is 


easy to get people to believe that their. 
and always have 


ordinary clocks are, 
been, erratic. 
My heartstrings have been wrung by 


the number of letters I have had from 
readers thanking me for Tevealing what 


is the true cause of that “ tired feeling ’’ 

which they get in the morning, a subject 
which provides good ‘“‘ copy ” for adver- 
tisements, so that it js quite easy to see 


that the big bosses in the patent foed and 


medicine world must be in the conspiracy. 
They put money in their own pockets 
and, in addition, prevent people from 
tumbling to the true explanation. of 
things. 

One of the most interesting letters I 
have received is from a well- known book- 
maker, who a year or two ago had AC 
mains clocks installed throughout, his 
sumptuous suite of offices. His sole idea. 
was to have absolutely accurate time, a 
thing which is vitally necessary to a book- 
maker, who accepts telephoned instruc- 
tions at his office right up to the moment 
of the ‘‘off.” My revelations have .led 
my informant to assume, with almost 


Night starvation. 


complete certainty, that there is a con- 
spiracy within a conspiracy being 
operated, so far as he is concerned. 

He has, he tells me, been much per- 
turbed lately by the monotonous degreé 
of regularity with which money is being 
won from him by the engineer-in-charge 
of the generating station which serves his 
office with electric power. Instructions 
are telephoned through by this client 
about one minute before the “off,” and 
my informant feels almost certain that 


what is happening is that ten minutes or 
so before each race the frequency of the 
local generating station is lowed so that 
his office clocks are two or three minutes 
slow, thus enabling the’ 1» igineer-in- 
charge of the generating station to get the 
results from the course in time to tele- 
phone a bet on the winner. 

I know so little of racing, I fear, that 
I can offer no opinion whatever on this 
matter, but if these suspicions ata, cor- 
rect it is clear that the engineer in ques- 
tion will soon find himself doing time in- 
stead of doing the bookmaker, 


Comme Il Faut 


WONDER if you have noticed how 

many of the towns of this country, 
more especially certain seaside resorts, 
are: divided tipinto sections oc upied by 
the “ best pi ple ” and what they regard 
as the untouchables’ * Tam told that 
this sort-of thing is rampant everywhere, 
and that even homely Hoxton has its 
“best people?’ section, while Mzyfair 
most certainly has its ‘‘ untouchables’’ 
area. 

Lest any of you should mistakenly think 
that I have in mind such dual towns as 
Hastings and St. Leonards, Margate and 
Cliftonville, or Southend and Westcliff, 
let me tell you plainly that you are quite 
wrong. Contrary to popular opinion, there 
is no hard-and-fast ‘‘caste’’ system in 
these places.- In St. Leonards, for in- 
stance, which is popularly reputed to be 
the best end of Hastings, there are very 
definitely plenty of  gntouchabh s—you 
can’t touch them even“for a drink—while 
in Hagtings, where one might have ex- 
pected a little free-and-easiness, they are, 
on the contrary, extremely comme il faut, 
this being due, I think, to the fact that 
they are still a little touchy over the 
French victory there in 1066. The year 
before the war, when I was last in Hast- 
ings (I mean, of course, the Great War, 
and not the Norman Conquest), I was not 
at all well-received in a certain restaurant 
when I asked for something in French. 
My Norman accent was instantly recog- 
nised, and I was bowed out rather coldly. 

The reason why I have raised this 
matter is that I happened to be passing 
through a very comme il faut district in 
Surrey the other day, and was amazed -at 
the forest of television aerials I saw every- 
where, more especially as the whole of the 
district was on DC supply and was also, 
I understood, a notoriously blind spot so 
far as television was concerned. I was so 
puzzled about it that I determined to make 
enquiries, and so took the opportunity of 
dropping into the first wireless dealer’s 
shop I came across. 

I was very much taken aback when the 
dealer told me that, although he had never 
sold even a solitary television receiver, he 
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was rapidly making his fortune by supply- 
ing and fixing television aerials. He ex- 
plained this by the nature of the district, 
which was very much of the “new snob- 
bery ” type. Everybody wished it to be 
thought by their neighbours that they had 
a television set, and so everybody had a 
television aerial. In order to avoid the 
discovery that there was no television set 
attached to it, social visiting had almost 
passed out of existence, and all the local 
radio dealers who fixed the aerials were 
squared by their customers not to tell the 
neighbours about the non-existence of a 
television set attached to it. 

Tam fully acquainted with the old mari- 
time wisecrack about many a smart uni- 
form hiding a shirtless back, but this is 
the first time I have had the truth of it 
so strikingly brought home to me. It 
makes me wonder whether all these smart 
cars that are parked outside houses in cer- 


Television triumphant. 


tain districts are really all, that they 
pretend to be. Perhaps you have noticed, 
as I have, that these cars never seem to 
do anything but stand outside the houses 
of their owners. Nothing could be easier 
than for a manufacturer to turn out cheap 
papier-maché car bodies which were exact 
replicas of the more expensive cars, and I 
am wondering whether some manufacturer 
isn’t doing it already. Of course, I am 
perfectly well aware that these cars are 
not perpetually outside their owners’ 
houses ; they are put into their garages at 
night. This would present no difficulty, 
however, as to move the cars the few feet 
necessary the motive power could easily be 
supplied by the son of the house getting 
under the bonnet and shoving while father 
sat in lordly state manoeuvring the steering 
wheel. The very absence of engine noise 
would all aid the conspiracy, as one’ ex- 
pects an expensive car to be noiseless. 
After this television eye-opener nothing 
would surprise me. I have even begun to 
suspect some of my friends when I see 
them out with their expensively dressed 
wives, and. wonder if, after all, there is a 
real flesh-and-blood woman under the 
clothes or merely a radio-controlled robot. 
I suppose that a good test would be the 
production of a mouse. 
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SPANISH BROADCASTING 


The Process of Reconstruction 


WTE the end of hostilities 
in Spain comes the advent 
of reorganisation, and the 
broadcasting system, now under 
the control of the Minister of 
the Interior, Señor R. S. Suñer, 
will be one of the first services to 
receive special attention. 

During the Civil War 7o 
Nationalist transmitters were in 
operation, and radio assumed 
a position of unrivalled impor- 
tance. To maintain the public 
interest lavish expenditure is 
contemplated. A scheme for 
station construction is being 
undertaken immediately, and 
with the object of meeting some 
of the expenses consequent upon 
the plans, sponsored programmes 
will be permitted. 

Schools, educational institu- 
tions and clubhouses of the 
Falangists (Nationalist sup- 
porters) are to be presented with 
tax-free receivers. Cultural 
societies, hospitals and even 
prisons will be exempt from hold- 
ing a wireless licence. The fee for 
the licence is to vary from 2.5 to 
‘100 pesetas, according to the 
type of receiver and the finan- 
cial position of the licencee, as 
indicated by the amount of rent 
he pays on his dwelling. 

Following the example of Ger- 
many and Italy, a State-sub- 
sidised Peoples Set is to be made 
available to the public at a 
nominal cost, 


WIRELESS OPERATORS 
Admiralty Status 


N view of the increased ‘re- 

sponsibilities of signal and 
telegraphist ratings in the 
Royal Navy and of the numer- 
ous and complex installations in 
medern ships, the Admiralty 
has announced a general pro- 
` motion in these branches. 

The senior wireless ratings in 
all large vessels and at the, R.N. 
wireless and signal stations are 
to be chief petty officers. The 
senior wireless ratings in all 
“ Tribal” class destroyers will 
also hold this rank. In smaller 
ships the senior wireless ratings 
are to be petty officers, except 
where only one rating is carried 
(such as signalman in a sub- 
marine), in which case -he is to 
be a leading rate. 

These changes will entail an 
increase varying from 70 per 
cent. in the petty officer rates 
to 10 per cent, in leading signal- 
men, in addition to correspond- 
‘ing improvement in prospects. 


ELECTRICAL COMMUNICATIONS 
The Post Office Engineering Department 


HAT is in effect the history 
of electrical communica- 
tions in the British Isles is con- 
tained in “ The History of the 
Post Office Engineering De- 
partment,” which gives a brief 
yet comprehensive review of the 
immense development and pro- 
gress in telecommunications that 
has been made Since the Depart- 
ment was formed. 
“The History. of. the. Post 
Office Engineering ‘Depart- 
ment ’’ is No. 46 of the series of 


Green Papers issued by the Post 


Office primarily for thé informa- 
tion of the staff. Réaders of 
The Wireless World, however, 
will be supplied with a free copy 
of the pamphlet if application. is 
made to Mr. J. H. Brebner, Con- 


troller, Press Information and 
Publications, General — Post 
Office, London, E.C.1. 


Although nearly a century 
has passed since the first electric 
telegraph was used in this coun- 


THE DIFFERENCE between 
these two transmitters represents 
25 years’ progress in wireless, 
Reproduced from “ The History 
of the Post Office Engineering 
Department,’’ the pictures show 
part of the rotary disc discharge 
transmitter. at Cullercoats in 
1914, and (below) the trans- 
mitter at Wick, 1939. 


try, it was not until 1870 that all 


the existing telegraphs operated 
by a number of private com- 
panies came under the control 
of the Postmaster-General, and 
it was then that the Post Office 
Engineering Department was 
formed. 

Before Marconi came to Eng- 
land in 1896, wireless systems 
were developed by P.O. En- 


gineers, but it was the Engineer- 
ing Department which gave the 
young inventor his opportunity 
to improve his system, and he 
was assisted in his experiments 
by a number of the engineers. 
The first Post Office radio 
stations on the coast were 


primarily concerned with safety 
1926 the Rugby 


at sea. In 


the the 


and 


in 


station, 
world, came into service, 
within a few weeks of its open- 
ing, engineers were speaking by 


greatest 


radio-telephone to their con- 
fréres in the United States of 
America. The public radio- 
telephone service to North 
America was made available in 
1927. It is a remarkable story 


- of rapid progress. 


|. Cornwall, . 
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START POINT’S FIELD 
STRENGTH 


B.B.C. and Crystal Users 
RYSTAL set owners, of 
which there are still a con- 
siderable number scattered up 
and down the country, are not 
being overlooked by the B.B.C. 
In a pamphlet which the Cor- 
poration will shortly issue re- 
garding reception of Start Point 
and Clevedon, it is pointed out 
that crystal set users will be able 
to receive the former station 
quite clearly if a good outside 
aerial is used. Little hope is 
held out, however, for Bourne- 
mouth crystal sets unless the 
aerial is exceptionally high and 
efficient, and the crystal itself 
is very sensitive. 
The problem of providing 


adequate radio coverage of the- 


West Country has been compli- 
cated both by the awkward 
shape of the area to be served 
and its geological formation. | 
The sub-soil of Devon and 
particularly in. the 
Dartmoor area, is about the 


t. worst to be found in the British 


Isles from this. point of view. | 
B.B.C. engineers estimate that ` 


a transmitter giving a certain 
strength of reception at twenty 


miles in this district would, over 
normal country, give the same 
strength at more than sixty 
miles,-and, if the path of the 


| transmitter were over the sea, 


at about two hundred miles. For 
this reason the Start Point site 
was chosen, as it runs so far out 


| | tò sea that the path of transmis- 


sion to almost the whole of the 


south coast is over water. 


| ANOTHER A.LR. STATION 


ON THE AIR 


` Transmitting on the Medium Waves 


HE‘ longest wavelength to be 

used so far by the broad- 
casting stations in India is that 
of 397 metres, which has been 
allocated to  Trichinopoly 
(Trichy), the 5-kW transmitter 
which was officially opened on 
May 16th. 

This is the second station in 
South India, the. other being at 
Madras, which uses 211 and 
60.98 metres. Trichinopoly is 
the fifth new centre and the 
ninth transmitter opened by 
All-India Radio since Decem- 
ber, 1937, and A.I.R. now oper- 
ates eight medium- and five 
short-wave stations daily. 

The transmitter, which is 
situated about five miles from 
the studios in the town, uses 
high-power Class B modulation 
and a quartz-crystal controlled 
master oscillator. The modern 


t style of aerial, a mast-radiator 


180ft. high, is used. 

A receiving centre is being 
provided for the purpose of. 
picking up programmes from 
other A.LR. . centres and 
Daventry. . These relays will 
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News of the Week— 

supplement the local pro- 
grammes, which are at present 
radiated daily for four and a 
half hours. 


TESTING AIRCRAFT TRANS- 
MITTERS 
AX Air Ministry notice to air- 
men states that in clear 
weather aircraft on the ground 
in the vicinity of an Air Ministry 
radio station should not transmit 
signals for testing purposes 
without obtaining prior 
authority from the station. 
During QBI conditions, how- 
ever, ground tests may be made 
at aerodromes where there is a 
QBI station on the QBI fre- 
quency only, without prior 
approval, provided that per- 
mission to proceed to the take- 
off line has been given. When 
requiring to make such a test, 
the operator should first listen- 
in to ensure that he will not 
interrupt an eştablished com- 
munication and should then 
transmit on the QBI frequency 
the signal QRK? SOL. 


SIR HENRY NORMAN 


THE death of Sir Henry 
Norman last Sunday, at the 
age of eighty, marks the end of 
a long and varied career. He is 
particularly remembered for his 
technical and administrative 
work in wireless. In January, 
1910, he was the first to be 
appointed to the new post of 
Assistant | Postmaster-General. 
He served on wireless develop- 
ment committees as long ago as 
1913 and 1914 and was chair- 
man of the Imperial Wireless 
Telegraphy Committee in 1920. 
He became vice-president of the 
Radio Society of Great Britain, 
a Fellow of the Physical Society, 
an Associate of the I.E.E., anda 
Fellow of the American Institute 
of Radio Engineers. 
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TELEVISION IN JAPAN 


Recent Advances 


GEVERAL institutes in Japan, 

among them the Hama- 
matsu Higher Technical Col- 
lege, the Waseda University, 
and the Electro -Technical 
Laboratory of the Department 
of Communications, started tele- 
vision research as far back as 


It is learned that a new 
station, complete with studios, 
is nearing completion in Tokyo, 
and it is hoped that this will be 
in use in a month or two. A 
mobile television unit has also 
been constructed and is now 
being used experimentally in 


TELEVISION IN JAPAN. Although foreign to eyes accustomed to 
the more compact Emitron, the functional principles of this Japanese 
television camera, seen in a laboratory in Kinuta-cho, are the same. 
Experimental television transmissions have been carried out by the 
Japanese Broadcasting Corporation and plans are being made for the 
inauguration of a regular service at Atagoyama. 


1927. Now the Broadcasting 
Corporation of Japan, Nippon 
Hoso Kyokai, is undertaking 
transmissions from an experi- 
mental station. The Corpora- 
tion has also established a tele- 
vision research department, of 
which Prof. Takayanagi, of the 
Hamamatsu College, has been 
appointed chief. 


the capital. The system used in 
Japan employs a new type of 
tube, known as the Tecoscope, 
which is claimed to be admir- 
ably suited to outside broadcast 
work. As in America, 441 scan- 
ning lines are used, with 25 pic- 
tures per second, at a frame fre- 
quency of 50, with interlaced 
scanning. 


FROM ALL 
QUARTERS 


New H.M.V. Appointment 


Str Rospert McLean has been 
appointed managing director of 
the Gramophone Company and 
the Colunibia Graphophone Com- 


pany. He has been a director of 
Electric and Musical Industries 


since the beginning of the year 
and he will retain this position. 


Spanish and Portuguese Bulletins l 


Tue daily service of news bulle- 
tins in Spanish and Portuguese for 
reception in Spain and Portugal 
which began last Sunday are 
broadcast on short waves only 
from the Daventry station of the 
B.B.C. on GRX—9.69 Mc/s 
(30.66 metres), and GSA—6.05 
Mc/s (49.59 metres). The Por- 
tuguese bulletin is broadcast at 
Ir p.m. and the Spanish bulletin 
at 11.15 p.m, B.S.T. 


| 


Television Tea Party 

A TELEVISION tea party pre- 
sided over by Sir Stephen TaHents 
will be given to television viewers 
at Broadcasting House on June 
gend at 4.30 p.m. Since guest 
accommodation is limited to 150, 
the applicants will probably be 
chosen by lot. Following an ad- 
dress by Mr. Gerald Cock, 
Director of . B.B.C. Television, 
viewers will be invited to ex- 
press tħeir own views on the ser- 
vice. They will also be able to 
meet members of the Alexandra 
Palace stafi. Applications, which 
should be posted before June 
roth, should be addressed to the 
Director of Television, Alexandra 
Palace, N.22. 


Police Station Radio 

TRANSMITTER-RECEIVER equip- 
ment is to be installed in every 
chief police station in the Metro- 
politan area. The installations 
are primarily intended for A.R.P. 
purposes, but in peace time they 
will be used for urgent police 
matters. 


Radiolympia Drive 

THe Radio Manufacturers’ Asso- 
ciation has arranged a contest 
which will be held at leading sea- 
side resorts from July roth to 
August 14th for the purpose of 
finding a Miss Radiolympia, 1939. 
A theme song is being written for 
the contest by a well-known com- 
poser, and this competition, to- 
gether with a comprehensive pub- 
licity compaign, is calculated to 
make the public thoroughly 
“ Radiolympia-conscious ’’ by the 
time the Exhibition opens on 
August 23rd. 


LE.E. Wireless Section 


Since no nominations have 
been received other than those 
proposed by the Committee of the 
LE.E. Wireless Section, the con- 
stitution of the Committee for the 
year 1939-40 will remain as out- 
lined in these pages on May 25th. 
Mr. E. B. Moullin, M.A., has been 
appointed chairman, and Mr. 
R. L. Smith-Rose, D.Sc., Ph.D., 
vice-chairman, 


- less-equipped 
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Palestine Asides 


ENGINEERS of the Palestine 
Broadcasting Service have been 
unsuccessful in tracing the. spot 
where it is thought the line from 
the studios in Jerusalem to the 
transmitter at Ramallah was 
tapped for the purpose of super- 
imposing seditious remarks during 
a broadcast on May 25th. The 
previous week the line was cut 
during an Arabic broadcast on the 
Palestine White Paper. 


Australia’s Flying Doctors 


Writinc in this month's 
Geographical Magazine, Mr. 
Michael Terry, the Australian 


explorer, tells the story of Austra- 
lia’s Flying Doctor Service for 
which a simple transmitter with a 
telephony range of 200 miles and 
a CW range of Goo miles was 
evolved. Power is derived from a 
bicycle-operated dynamo, and the 
transmitter is operated by an 
automatic keyboard like a type- 
writer. 


Police Radio 


THE installation of a new ultra- 
short-wave transmitter in the 
headquarters of Stockholm’s cen- 
tral police force marks the intro- 
duction of police radio to the 
Swedish capital. The transmitter, 
working on 9.4 metres, is in con- 
stant communication with wire- 
patrol cars and 
suburban police stations. 


Garrulity on the Air 

AT a special conference of fisher- 
men called by the Danish Post 
Office it was frankly stated that 
transmitter-receiver operators were 
unnecessarily chatty. Even though 
the calls were duly paid for, the 
bad habit of over-talkative fisher- 
men discussing domestic problems 
at considerable length over the 


radio - telephone system was 
heartily resented by the Post 
Office. The practice was said to 


+ be causing trouble to other ship- 


ping interests on account of con- 


gestion of calls at the coast 
stations. It was announced that 
the Post Office would take 


measures to prevent fishermen 
from using their radio equipment 
to an unnecessarily protracted 
extent in the future. 


Iceland’s Listeners 
Or every thousand of Iceland’s 
population, one hundred and 
thirty are now licensed listeners. 
The total number on December 
3rst last was 15,543, which shows 
an increase of 1,136 for the year. 


Pioneer Retires 
Mr. A. Copetin, Ediswan Lamp 
Works Stores Manager, has re- 
tired after fifty years of service in 
the works where the first ther- 
mionic valve was made. 


Civil Aviation Communications 

A PRELIMINARY edition of the 
Civil Aviation Communications 
Handbook, which is based largely 
on the ‘‘Réglements du Service 
Internationale des Télécommuni- 
cations de lAéronautique ” 
(R.S.1.T.A.), has been published 
by the Air Ministry. It deals with 
aeronautical radio and teleprinter 
procedure, and copies, price 
rs. 2d. post free, can be obtained | 
from H.M. Stationery Office. 
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VVireless in 
INSTRUCTORS AND THEIR 
QUALIFICATIONS 


HE training of wireless personnel 

in any of the fighting Services is 

rather a different matter to the 
training of men as commercial 
wireless engineers. In the latter case, 
creative ability of the kind necessary for 
carrying out independent research is of the 
highest importance ; in the Services, how- 
ever, such a standard of technical know- 
ledge is unnecessary and may even be 
undesirable. Here men are required to be 
not so much engineers in the true mean- 
ing of the word as operators. They must, 
however, in addition to being operators, 
possess a sound fundamental knowledge 
of the principles of radio communication 
based upon a firm, but not too extensive, 
grounding in the elementary theory of 
electricity and magnetism. f 
Wireless instructors in the Services 
must have a fairly intimate knowledge of 
the various types of apparatus which they 
will be expected to handle. While the 
intricacies of design will not concern them, 
they must be well conversant with the 
practical performance and construction of 
their equipment, be able to diagnose 
simple faults, and carry out repairs of a 
straightforward nature. It is, therefore, 
easily understandable why the Services, in 
appointing wireless instructors, tend to 
look more towards those who have acted 
as lecturers at a technical institute than to 
those whose teaching experience has been 
obtained in a more academic sphere. To 


By 
G. L. MORROW 


R.A.F. operators 
receive their prac- 
tical flying instruc- 
tion in planes 
specially equipped 
with a multiple 
installation. 


T the present time 
A there exisis a 
great need of good 
wireless instructors-in 
the various defence 
Services, but only men 
of the right type are wanted to fill the vacan- 
cies that ave being advertised. In this article, 
the qualifications necessary for a good in- 
styructor ave set out by one who has had 
considerable experience of this type of work. 
The information given should also prove of 
interest to those who contemplate undergoing 

training for any of the Services. 


sum up, it may be said that a wireless 
instructor in the Services is in the position 
of teaching men a trade rather than train- 
ing matriculation students for a pro- 
fession, 


The Royal Corps of Signals at work. 
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ervices 


In general, the prospective instructor 
must bear in mind that the conditions of 
general training in the Army and Air Force 
(and to a lesser extent in the Navy) leave 
only a limited period available for tech- 
nical training and, therefore, such training 
has to conform to a rigidly defined syllabus 
laid down by the appropriate authorities. 
To this the instructor will be expected to 
adhere, and to plan his lectures accord- 
ingly. In so doing it is essential that he 
should never lose sight of one most im- 
portant fact. Technical training in the 
Services aims at producing the largest 
percentage possible of men trained up to 
a predetermined standard of knowledge, 
and not the production of a few highly 
skilled technicians with the remainder 
forming the “‘ also rans.” In other words, 
sound collective knowledge of the subject 
is of higher importance than isolated 
examples of exceptional individual ability. 
The latter, of course, are bound by the law 
of averages to appear, but they will do 
so automatically, and not because the 
system is specially directed to their pro- 
duction. 


Thorough Knowledge Necessary 


Having thus seen what type of wireless 
men the prospective instructor is expected 
to turn out, we can now consider the quali- 
fications necessary for the instructor him- 
self, so that he may be in a position to 
carry out the task required of him. In the 
first place, in this, as in all other branches 
of life, it goes without saying that he must 
have a thorough and accurate knowledge 
of his subject. But—and this is important 
the really successful wireless instructor in 
the Services is not, of necessity, the one 
possessing the highest academical and/or 
practical qualifications, but the one who 
can impart his knowledge to others in a 
manner calling for the least effort on the 
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part of those being taught. Secondly, he 
should have good lecturing technique and 
sequence. This is largely a matter of per- 
sonality helped by experience, and based 
on an ability to describe and explain things 
in a logical and clear manner. The good 
lecturer avoids verboseness like the plague 
since it merely wastes valuable time and, 
far from impressing his class, usually only 
tends to confuse them. 

H the instructor knows his job, his 
explanations will be couched in simple 
language augmented, where necessary, by 
easily understood and familiar analogies. 
Again, he should never read from notes ; 
by so doing he will inevitably destroy the 
confidence of his class in him because— 
and this is especially true of men in the 
Services—they will at once assume that he 
does so because he is not sure of his own 
ground. When on the barrack square the 


last thing they would expect would be to. 


be drilled by a sergeant who held on 
tightly to a copy of ‘‘ Infantry Training.’’ 


The man who reads his lectures may, and - 


often does, impart useful knowledge to a 
class of university graduates who already 
have a highly developed knowledge of the 
lecturer's themes, but no schoolmaster 
would last long in his profession were 
he to read his lessons to his form. 
The wireless instructor must therefore 
regard himself as a schoolmaster teaching 
a specialised subject, and not as a professor 
augmenting knowledge already acquired. 
In addition, he must be a strict but at 
the same time a just disciplinarian, but 
patience is equally desirable. He should 
remember always that what to him may 


A mobile military wireless unit. 


seem so obvious as to require no explana- 
tion may, to some of his class, be just the 
reverse. 


Wireless 
World 


During many years spent in lecturing to 
wireless students, the writer has always 
impressed on them that they should “ pull 
him up”’ immediately there is some point 
which is not clearly understood by all 
rather than to wait until the end of the 
lecture, when often time and opportunity 
for adequate explanation no longer exist. 
It is far better to 
cover a little less 
ground in any one 
lecture, and to 
know that what has 
been dealt with is 
thoroughly under- 
stood and absorbed, 
than to cover a 
larger ground with 
the probability that 
there are some who 
have not grasped all 
that has been told 
them or, if they 
have, only in an im- 
perfect manner. Ob- 
viously, this must 
not -be carried to 


In the Navy morse . 

instruction is given 

‘to intending operators ` 
at an early age. 


extremes or the instructor will be in danger 
of giving individual teaching rather than 
collective training. - 

To conclude, it may not be out of place 
to consider briefly some particular aspects 
of the training which instructors may be 
expected to give, and probably the first 
thing which comes to one’s mind is the 
question of mathematics. Generally speak- 
ing, the degree of mathematical skill 
aimed at in wireless training in the Ser- 
vices is the ability to work out purely 
practical problems connected with Ohm’s 
Law and the simpler expressions met with 
in elementary AC theory. In fact, the 
mathematics involved may be regarded as 
affording a means to an end and not an 
end in itself, and the standard is, in the 
main, less exacting than that required for 
the school certificate. A clear under- 
standing of such properties as inductance, 
capacity, resonance, and inductive and 
capacitative reactance are required to be 
taught, but men are not expected to be 
able to cope with more than the 
simplest mathematical presentations of 
such problems. Where, however, direc- 
tion finding is included in the syllabus it 
will be necessary to add some knowledge 
of trigonometry. 


Morse Instruction 


-On the electrical side, the course will 


‘be found to follow closely recognised 


standards of elementary electricity and 
magnetism with the important proviso that 
the more practical aspects are given pro- 
minence over those of merely laboratory 
importance. Especially is this the case 
with practical demonstrations, which are 
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usually designed to afford experience in 
the use of measuring instruments for the 
efficient maintenance of equipment, and its 
use in fault finding. 

Finally, while a knowledge of morse 
will always be helpful to the instructor, it 
is not usually regarded as an essential 
qualification, since the teaching of morse 


in the Services is nearly always carried out 
by N.C.O.s of many years’ experience 
who, at the same time, can give instruction 
in operating procedure. Where, however, 
such a qualification is required to be held 
by the instructor, he should possess a 
first-class P.M.G. certificate, backed up by 
several years’ experience at sea or with 
the G.P.O. The holding of an experi- 
mental transmitting licence is not regarded 
as a qualification. 


HENRY FARRAD’S SOLUTION 
(See page 529) 


A` output pentode with no load to work 

into (both internal and external loud 
speakers being switched off) and not even 
the usual resistance / capacity tone compen- 
sation circuit to act as a safety valve (it 
seems from the letter that total breakdown 
occurred before there had been time to have 
this fitted) develops an abnormally high 
signal voltage in the anode circuit. It may 
have survived this when the internal loud 
speaker was first switched off because the 
volume probably was not very high, and 
the faint sound usually audible and due to 
vibration of the output transformer by 
signal currents was evidence that only the 
disconnected plug was preventing the exten- 
sion speaker from functioning. When, 
however, the volume control was turned 
right up, which would probably correspond 
to violent overloading in any case, the out- 
put pentode would almost certainly prove 
unequal to the strain; and by the time the 
disconnected plug had been discovered 
there really would be a fault in the set. A 
new output .pentode will probably be 
needed. 
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\=1885,/LC 


NO. 1 AND ITS UP-TO-DATE EQUIVALENTS 


: WIRELESS FORMULA 


WONDER what emotions that title 


evokes? Boredom? Interest? Repul- 
sion? ‘‘Dear me, doesn’t that just 
bring back the old days?” ‘‘My 
hat, this fellow must be an antique if he 
still uses that formula! ’’ Or merely what 
the accomplished Kai Lung would describe 
as “an all-pervading condition of no- 
enthusiasm ’’? 
‘There is no doubt, I suppose, that the 
above, formula or its equivalent comes 
first in importance in radio. Ohm’s Law 
doesn’t count, because it is shared with 
the many other applications of” electricity. 
Isay “or its equivalent” because it has 
sê many equivalents. 
rather old-fashioned now we have aban- 
doned wavelength in favour of frequency 
ior have we? Do many of the snappy 
up-to-the-minute technicians secretly 
cherish a guilty affection for old A, and 
have to do a little furtive mental arithmetic 
before they can air their megacycles? One 
reason I selected it was because it might 
be the most generally recognised, even in 
. these days when versions giving frequency 
are the correct style. To be quite frank, 
I’m not at all sure what is the generally 
accepted form now. Perhaps | it really is 
a sign of my antiquity that “1,885 root 
LC” trips off my memory as easily as 
‘William the Conqueror—-1066.’’ Per- 
haps it is the inherited cumulative effect 
of generations of British schooling that 
causes anything resembling a date to be 
almost instinctively committed to memory. 
That may be one reason for the 1,885, 
instead of one of the possible alternatives. 
Another is that in the earlier days of radio 
wavelengths were of such an order that 
VLC worked out to be a convenient num- 
ber somewhere between I and Io or 
thereabouts. Yet another advantage over 
more modern forms is that it can be 
printed in one line. Printers always loath 
I 
ale and try to set 
them up as f=1/27/LC, which is loathed 
by the reader. One thing fairly certain is 
that I'll be well and truly loathed by one 
or other before this article is finished, 


fractions like f= 


Making Things Clearer 


Which reminds me that the object is 
not historical research into the beginnings 
and development of radio, but an attempt 
to make things clearer to readers who are 
not too strong in formule but do want to 
know what they mean. Well, as I said, 
perhaps the most important from a practi- 
cal point of view, after Ohm’s Law (in- 
cluding its elaboration to cover AC 
circuits); is the formula giving the resonant 
wavelength or frequency in terms of in- 


The. above form is, 


By “CATHODE RAY” 


ductance and capacity. The usefulness 
of it is too obvious to need any empha- 
sising. 

I don’t know what your feeling i is about 
textbook proofs. Mine usually is that the 
algebra is formally correct, so presum- 
ably the result is correct, but I just can’t 
see why it should be physically. The end 
of a long string of mathematics may be 
=1,885/ LC,” and with the informa- 
tion that A stands for the wavelength in 
metres at which a tuned circuit resonates, 
L the inductance of that circuit in micro- 


' henrys, and C its capacity in microfarads, 


almost anybody can. actually use. it with- 
out having any clear idea Why’ it should 


be /LC and not LC ale 


As I said some while ago,’ capacity 
and imductance are terms that have at 
least been heard of by almost anybody 
who has had anything to do with radio, 
yet reactance (which is much simpler 
when .it comes to circuit calculations) 
sounds very technical. The trouble is 
that you can’t buy so much reactance ; 
you get it as a condenser or coil, which is 


The constants of a tuned circuit. 


marked in capacity or inductance, and the 
reactance you get depends on the frequency 
of the current in the circuit; if there are 
currents of several frequencies at once 
then each component has several re- 


- actances at once. 


This is one of the cases in which a 
mechanical analogy helps, because it links 
up the behaviour of something that cannot 
be followed by the senses with something 
that can. If you take a heavy weight, 
freely supported—say a well-filled filing 
cabinet drawer on roller bearings—and 
try to make it oscillate rapidly to and 
fro, the greater the frequency of oscilla- 
tion the greater the force you have to 


1 The Great Ohms Muddle,” 
World, June 23rd, 1938. 
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exert to overcome its inertia or tendency 
to stay as it is. Alternatively, if you 
push and pull with the same amount of 
force, the distance it oscillates decreases 
as the frequency increases. The equiva- 
lents in an electrical circuit are voltage 
for force, current for amplitude of oscilla- 
tion, inductance for weight, and reactance 
for inertia. It is the inertia that limits 
the distance a given force will vibrate the 
object, but the inertia of a given weight 
increases with the frequency. It also, of 
course, increases with the weight. So, 
changing over into the corresponding elec- 
trical terms, XL (the inductive reactance 
in ohms) is proportional to f (the fre- 
quency in c/s) and L (the inductance in 
henrys). It is found that to make an 
actual equation. out of them the frequency 
ea to be expressed in smaller units— 


times the cycles per second, to be exact. 


—which are denoted by the letter o. This 
is just an abbreviation for zaf. So the 
equation is XL=oL or 2zfL. 


Capacitive ‘Reactance 


The mechanical equivalent of an elec- 
trical condenser is a spring. It is actually 
an upside-down sort of equivalent, - be- 
cause capacity is the equivalent of the 
weakness or lack of stiffness of the 


spring.. Therefore the greater the stiff-, 


néss, the less the movement; ot. the 
smaller the capacity, the less the current 
and therefore the greater the reactance. 
So Xe (the capacitive reactance) is pro- 


portional to a Also the greater the fre- 


quency, the greater the motion, and we 
I I 
oG ZrjfC' 
sign is due to the fact that -when an alter- 
nating voltage is applied to Xx, the cur- 
tent lags behind it; but when: applied -to 
Xc, it leads. In the mechanical equiva- 
lent that is easy to see with inertia but not 
so easy to see with the spring, = > 
Now, a tuned circuit contains. XL, Xe 
and R, all in series with an alternating 
voltage (see Fig.). The resistance may 
not be put there on purpose, but all coils 
and condensers inevitably include some of 
it. Obviously, the greatest current is set 
moving in the circuit if the total reactance 
is nil, because then there is only R to 
limit it. This condition can be put. in 
equation form as XL+Xc=o. Filling in 


have Xc = — The minus 


the details, oL — T= which happens 
w : 


ae ad 
when no ot Bringing œ all to one 


side w? =i and ‘taking the square 
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A=1,885 LC 
root, a= Fe If you want ‘to calcu- 
late frequency, 2xf= VEC’ or f= aire 


That is quite a workable formula now, 
but ‘still not quite the most convenient, 
because L is.in henrys (which is useful 
only for audio-frequency circuits) and C 
is im farads (which is never useful). 
According to the units that are most con- 
venient, one can use a variety of “ con- 
stants” in the formula, for example :— 


Wireless 
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more than the necessary capacity, let 
alone the circuit wiring and tuning con- 
denser. When there is a choice of L’s and 
C’s that give the right LC they are selected 
to give a suitable impedance to the cir- 
cuit, or the right amount of selectivity. 
Selectivity—I mustn’t start on that sub- 
ject, but this is where R comes in. For 
a sharply tuned circuit it should be only 
a hundredth of Xt, or even less. In other 


R : 
this is the quantity that is generally de- 
noted by Q, and called the ‘‘ goodness ”? 

of the coil. - Suppose 


words, should be roo or more, and 


f , : that in the Fig. XL 
. i 2m Tigi Cn and Xc are equal 
1 1 , to 500 and -— 500 
r T °% | Benes ere respectively, so that 
the circuit is in tune.” 
1,000 159.2 { c/s Henrys Microfarads. V is, say, Io milli- 
= fay OF FF] ke/s Microhenrys | Microfarads. ; 
2r V LC vie | Mc/s. | Microhenrys | Micro-microfarads, - volts (oe volt) Pi 
the resistance of the 
. condenser is neglig- 
= 1,000,000 of 159,200 ke/s Microhenrys | Micro-microfarads. ible, and the Q of the 
2m y LU Ware 
oe . 500 
coil is 125, R is ——, 
125 


The middle one is perhaps the best to 
remember for all-round use, for it includes 
all frequencies, together with suitable units 


for those frequencies; and if there is no - 


need to be very accurate, the 159.2 can 
be taken as 160. 

And, because electric waves travel 
300,000,000 metres per second, the num- 
ber of waves per second multiplied by the 
wavelength in metres of each wave is 
equal to 300,000,000. In brief, 
300,000,000 


Í 


So if you prefer to use 


300,000,000, or A= , or f= 


300,000,000 
a 
wavelengths (and it certainly makes a 
tidier formula, and spares the printer) you 
can substitute in any of the foregoing for- 
mulæ and get :— 


A = 1,885,000,000 V LC L in henrys; C in 


` farads. 
or 1,885 4/ LC L in microhenrys ; -C in 
microfarads. 


L in microhenrys ; C in 


or 1,885 1/ LC 
i micro-microfarads. 


The last of these is the most suitable 
for present-day use. If you have a coil 


of a certain inductance, and a condenser, 
variable between certain limits, these for-. 
mule can be used for working out. the. 


tuning range. (But don’t forget to include 
all the circuit capacities.) Or the compo- 
nents required for a wavetrap to keep out 
a strong station or prevent IF break- 
through can be calculated. And many 
other things. 


Choosing L’s and C’s 


One fact that is clear from the formula 
is that, to tune to any given frequency or 
wavelength, any inductance or capacity 
will do so, provided that when multiplied 
together they reach the right amount. 
Theoretically, one could use a.1o0-henry 
choke as ‘an ultra-short-wave tuning coil. 
But in practice things like this are impos- 
sible, because the choke itself contains far 


p= 


‘ 


. IO 
or 4 ohms, and ‘the current is — or 24 


milliamps. The voltage across either re- 
actance, XL or Xc, is reactance multiplied 
by current, namely, 500x24, or 1,250 
millivolts (z} volts). So the voltage 
appearing across either coil or condenser 
is 125 times the amount that was intro- 
duced into the circuit. It is always 
times V, so Q is sometimes called the mag- 
nification of the coil or circuit. © The 
apparent absurdity of a voltage across part 
of the circuit being much greater than the 
whole is, of course, accounted for by the 
fact that the two reactances are of opposite 
sign, so that the voltages across them are 
in opposition, leaving the original ro milli- 
volts to drive 2} milliamps through 
4 ohms, just as in the simplest Ohm’s Law. 

Perhaps that is so delightfully simple as 
to be a good note on which to close! 


News from: the-Clahe 


Kilmarnock and District Short Wave 
Society 


Headquarters; Wardneuk Receiving Station, Glasgow 
Road, Kitmarnock, Scotland. 
Meetings: Tuesdays and Thursdays at 8 p.m. § 
Hon. Sec.: Mr. R. Mitchell, 151, Bonnyton Road, Kil- 
marrock, Scotland. 7 
The Sunday meetings are being discontinued during 
the summer months. It has been arranged that at 
the Thursday meetings Mr. A. Herring will give a 
series of lectures dealing with short-wave receiving and 
transmitting. 


Dollis Hill Radio Communication Society 

Headquarters: Braintcroft School, Warren Road, Lon- 
don, N.W.2. 

Meetings: Wednesdays at 8 p.m. ` 


Hon. Sec.: Mr. E. Eldridge, 79, Oxgate Gardens, Crickle- 


wood, London, N.W.2. 

On April ilth a junk sale was held. On April 25th 
Mr. Ash gave a talk on rendering first-aid in cases of 
electric shock, and on May 9th G8PI gave an interesting 
talk on frequency control of amateur transmitters. 


South London and District Radio 
Transmitters’ Society 


ier alii Brotherhood Hall, West Norwood, Lon- 

don, S.E. 

Meetings: First Wednesday in the month, 

Hon. Sec.: Mr. S. H. Chapple, 7, Rutherwyke Close, 
Ewell, Surrey. 

The lecture on “ X-rays,” given by Mr. Stone, proved 
to be of exceptional interest. Mr. Stone demonstrated 
his X-ray. apparatus, including a home-made 50,000- 
volt transformer. Future activities include a general 


In Fortheoming Issues 


Among other topics to be discussed in The 
Wireless World during the next week or 
two are :— 
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HOME RECORDING .—Constructional 
details of an inexpensive amplifier for - 
operating a record cutter in conjunction 
with a standard broadcast set. 


LINE DEFLECTORS.—Detailed đe- 
scriptions of magnetic systems of deflec- . 
tion as used in cathode-ray tubes. f 


discussion on aerials to be held in June, a lecture on 
grid-controlled rectifiers, whìch will be given in July, 
by Mr. Nixon, of the G.E.C., and a taik on television 
receivers to be given in August by Mr, Wright. . 


Romford and District Amateur 
Society 


Headquarters: Y M.C.A. Red Triangle Club, 
Street, Romford, Essex. 

Hon. Sec.: Mr. R. C. E. Beardow, 3, Geneva Gardens, 
Chadwell Heath, Essex. 

The Brentwood and Southend societies took part in 
the test field day held on April 15th. Events of the 
past month have been a junk sale and an interesting 
lecture given by Dr. Bosch, of Vacuum-Science Products, 
Ltd. The Club amplifier was put to geod nse at the 
National Service Rally at Maylands Aerodrome, 


Radio 


North 


Surrey Radio Contact Club 


Headquarters: 79, George Street, Croydon, Surrey. 

Meetings: First Tuesday in the month at 8 p.m, 

Hon. Sec.: Mr. S. A. Morley, 22, Old Farleigh Road, 
Selsdon, Surrey. 

At the May meeting of the Club a very interesting 
talk was given by Mr. J. H. George entitled * Modern 
High-speed Telegraphy.” The lecturer iHustrated his 
remarks by films showing the working of receiving aad 
transmitting apparatus. 


Ashton-under-Lyne a d District Amateur 
Radio Society 


Headquarters: Commercial Hotel, 86, Old Street, Ashton- 
under-Lyne, Lancs. i 

Meetings: Alternate Wednesdays. 

Hon. Sec.: Mr, K. Gooding, 7, Broadbent Avenue, 
Ashton-under-Lyne, Lanes. 

On May 19th several members visited the Daily 
Herald office at Manchester, with the intention of in- 
specting the phototelegraphic apparatus. This was not 
possible, but, nevertheless, an interesting evening was 
spent. Members intend to take part in the 56-mega- 
cycle field day on July Oth, using G3BY's trans- 
mitter, operating on a frequency of 59,212 kiloeycles, 
Work -is going steadily ahead with the arrange- 
ments for the preliminary tests of the 56-megacyele 
field day gear. These tests will be held on June 25th, 
at Hartshead Pike, which is about 900ft. above sea 
level. © Schedules are wanted with other 56-megacycle 
transmitting or listening stations, and those interested 
are invited to communicate with the secretary. It is 
hoped to arrange for a new clnbroom very shortly when 
a transmitting licence will be applied for. GBY, whose 
transmitter consists of 6J5 crystal oscillator and 6V6 
frequency doubler, is at the moment experimenting 
with a “ W8JK” antenna and would welcome reports, 


Sale and District Radio Society 


Headquariers: St. Mary's School, Barkers Lane, Sale, 
Lanes. 


. Meetings: Thursdays at 7.30. p.m. 


Hon, Sec.: Mr. 8. C. O. Allen, 31, Ennerdale Drive, 
Ashton-on-Mersey, Lancs. 

Mr. N, Postles is giving a series of lectures dealing 
with the theory of radio receivers and the design of 
a simple short-wave set. 

The Society has disenssed the possibility of taking 
part in the National Service scheme, and a letter has 
been sent to the local A-R.P. authorities stating that 
as amateur radio is being used in some districts for 
emergency communications, members would co-operate 
in any local efforts for which the use of radio would 
be officially recognised, 


Slough and District Short-wave Club 


Headquarters: 35, High Street, Slough, Bucks. 

Meetings: Alternate Thursdays at 7.30 p.m. 

Hon. Bec.: Mr. K. A. Sly, 16, Buckland Avenue, Slough, 
NERS, è 

At the last meeting it was decided to form a group 
to correlate meteorological conditions with the propa- 
gation of radio waves. Eight members agreed to co- 
operate in listening at set times. 

Mr. Gilbert has invited members to visit his station 
at 184, Stoke Poges Lane, Slough, at 8 p.m. on June 
Sth. The June 22nd meeting will be held at head- 
quarters as usual, 
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Automatic Frequency Control 


DIRECTLY 


HE need for a high degree of fre- 
quency stability in the local oscil- 
lator of a superheterodyne is par- 

‘ticularly great when the receiver 

is intended for the reception of telegraphy, 
and especially for short-wave reception. In 
the case of CW telegraphy a slight fluctua- 
tion of the oscillator frequency may cause 
the beat tone to drift out of the range of 
audibility. On short waves matters may 
be so bad that a relatively small frequency 
change may actually be large enough to 
move the IF signal outside the pass-band 
of the amplifier. 

It is, in practice, very difficult to obtain 
a sufficiently high degree of frequency sta- 
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bility of the oscillator, because several 
other conditions have to be fulfilled at the 
same time. Automatic frequency control 
is consequently often used for the purpose 
of maintaining the oscillator frequency 
constant. In this arrangement a control 
potential is obtained from the output of 
the IF amplifier and this potential depends 
upon the magnitude and direction of 
deviation of the intermediate frequency 
from the required frequency. This con- 
trol potential is employed to vary the tun- 
ing of the oscillator and so to correct for 
any drift. 

This arrangement is not always practic- 
able, however, as it operates only when 
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Fig. 1—-This diagram shows the circuit arrangement for stabilising the oscillator of a 
superheterodyne. 


STABILISED OSCILLATOR 


the transmitter to be received is working. 
In commercial practice it frequently occurs 
that a transmission is expected at a certain 
time, and there is always the danger that 
it will not be heard because the oscillator 
frequency has become displaced from its 
correct value. 

This difficulty can, however, be over- 
come by deriving the control potential 
from the oscillator directly instead of via 
the IF amplifier. One arrangement is 
shown in Fig. 1, where the receiver proper: 
is marked E and the-control arrangement 
R. The receiver consists of an RF stage 
Vi, a mixing stage V2, an oscillator V3, 
and intermediate and audio-frequency sec- 
tions IF, AF. From the oscillator V3 the 
oscillator frequency f, is taken to the 
control arrangement R by means of induc- 
tive coupling. This control arrangement 
consists of the discriminator circuits, 
which are of the same type as those in the 
usual AFC system. l 

As shown in. Fig. r, the discriminator 
has two tuned circuits Lr and L2 coupled 
together and connected so that opposing 
DC potentials occur at the output resis- 
tances Rr and R2. When the oscillator 
frequency f, is identical with the natural 
frequency of the circuits Lr and L2 the 
two potentials at Rr and R2 are equal and 
opposite and, therefore, neutralise each 
other. When a deviation from the required 
frequency exists, however, a control 
potential is produced which operates a 
motor M through a change-over relay Re 
or through an amplifier. Instead of the 
motor, other electro-mechanical devices 
can be used, or one of the more usual 
purely electrical systems, such as a 
valve arranged to act as a variable 
reactance. It will be readily seen 
that the oscillator frequency f, is always 
maintained very close to the required 
value to which the circuits Lr and L2 are 
tuned, whether the transmitter to be 
received is in operation or not. 


Mazda Valve Reference 
Chart 


AN interesting reference chart for valves 
has been produced by the Edison Swan 
Electric Co., Ltd., and it takes the form of 
an eight-page loose-leaf folder measuring 
roin. by 15in. and arranged for hanging on 
a wall. A press-stud binding is used so that 
the pages can be replaced from time to time. 
One page is devoted to a list of the Mazda 
valve types equivalent to those in other 
ranges, and one to valve base connections. | 
The remaining six pages give the charac- 
teristics of Mazda valves in tabular form ; 
here there is one sheet for battery valves, 
one for universal types, and two for AC 
models. Special types and “‘ earlier types ” 
each have a page to themselves. 
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Random Radiations 


Startling Figures 


‘THE Listeners’ League and the Listeners’ 

Service Bureau have just completed an 
enquiry into the prevalence of interference 
with wireless reception. Replies to the 
questionnaire sent out were received from 
4,306 people living in 80 towns and districts 
of England, Scotland and Wales. Only four 
London districts (Battersea, Kensington, 
Putney and Sloane Square) are included in 
the list ; nor do some of the more notorious 
centres of interference figure in it. It may, 
therefore, be taken as providing what our 
American friends would doubtless describe 
as ‘‘a representative cross-section of the 
position of the whole body of British radio 
listeners.’’ The prevalence of interference 
is neither exaggerated by a heavy volume 
of replies from industrial areas, nor mini- 
mised by an undue number from others. 
Of the 4,306 listeners who filled in the 
questionnaire, 2,799 report freedom from 
interference ; but 1,507, or 35 per cent. of 
the total, suffer from it. A pretty state of 
affairs for the eighteenth year of broadcast- 
ing in this country that seven listeners out 
of every twenty should have their reception 
spoilt ‘by unwanted noises of man-made 
origin ! 


The Commonest Cause 


But that’s only part of the story. Of the 
1,507 who experience interference no fewer 
than 707 believe that the unwelcome noises 
that accompany broadcast programmes—or 
make their reception impossible at times— 
are due to radiation by domestic electrical 
appliances. In other words, such appliances 
are responsible for interference in 16} per 
cent. of the homes from which the replies 
come. If, as I believe, the replies are repre- 
sentative of listeners at large, this figure 
shows a truly lamentable state of affairs. 
Allowing for car-radio sets in the receiving 
licence total, there are, in round figures, 
some 8,800,000 homes in this country 
equipped with wireless. If 164 is a correct 
percentage, then in 1,452,000 of them 
domestic electrical apparatus installed by 
their neighbours is interfering with enjoy- 
ment of the broadcast programmes. Such 
apparatus is by far the commonest cause 
of background (or foreground) noises. 
Machinery (372) comes next, and after that 
electric transport with 335 cases. 


Growing Doubts 


These figures make one think a bit. For 
years The Wireless World has been urging 


By “DIALLIST” 


the Government to tackle the problem, 
pointing out again and again that every 
month of delay. is making it more difficult 
to do so. Can it now be tackled at all with 
any hopes of success? I confess that I’m 
becoming doubtful. With all this mass of 
radiating appliances installed in homes 
throughout the country you cannot now 
enact that it shall be illegal to cause inter- 
ference from a date a few months ahead. 
If real hardship is not to be imposed on 
householders who have bought appliances 
that were perfectly legal at the time of pur- 
chase, years must now be allowed for the 
normal service life of the things. Why the 
authorities did not long ago issue a warning 
I cannot think. Surely it would have been 
simple enough to announce that legislation 
was pending, that it would render the radia- 
tion of interference illegal and that those 
who in the meantime chose to buy radiating 
apparatus must do so at their own risk. An 


wave range. Heaps of sets go very little 
below 19 metres, which must have cramped 
their owners’ DX style not a little during 
the past few weeks. Since the coming of 
summer the 19-metre band has generally 
been of little use, except for Europeans, 
until well into the evening. The 16-metre 
band, though, has been very lively at times. 
It seems to me that if the ‘“‘all-wave’’ re- 
ceiver is to be retained as a worthwhile 
type it should certainly cover the 16-metre 
band and probably the 13-metre band as 
well, But is it, after all, a worthwhile kind 
of receiver? 


The “ All-wave ” Set 

Beyond any question, it is if its short- 
wave range is well designed, well made and 
equipped with satisfactory tuning arrange- 
ments. But in so many of the low-priced 
sets the short-wave range hardly merits 
such a description ; it couldn’t possibly do 
so, for it is a comparatively expensive busi- 


_ hess to produce the circuits and the tuning 


announcement of that kind made five years | 


ago would probably have cut down inter- 
ference by 75 per cent. to-day. 
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Poor Coverage 
OE thing that strikes me about some of 
the lower-priced receivers is their too 
limited wavelength coverage. Quite a few 
of them won’t tune properly down to any- 
where near the bottom of the medium-wave 
band, though we've had British stations 
working on 203.5 metres for years. This is 
a point that will have to receive attention 
in the new models if they are to be fully 
up to their work when the Montreux Plan 
comes into force. Then there’s the short- 


A COMPACT PA UNIT 
In this neat trailer, designed by 
Grampian Reproducers, Ltd., are 
contained a 15-watt amplifier for 


gramophone turntables, micro- 
phone cable drum with spring 
winder and a petrol engine- 
driven dynamo for charging the 
accumulators. The trailer is fitted 
with levelling jacks and automatic 
brakes and is balanced so that it 
may be towed with the speakers 
in either position, 


AC mains or 6-volt DC operation, ‘ 


system that are needed for good perform- 
ance on the short waves. My experience is 
that many—probably most—of those who 
buy such receivers hardly ever turn the 
wavechange switch to “short ’—after the 
first week or two of ownership, at any rate. 
Wouldn’t it be better to put the money into 
improving performance on the medium and 
the long waves and to scrap the short-wave 
range in the cheaper sets? If the ‘‘all- 


; wave” receiver were made a semi-luxury 


“Too Much 
A he 


set I believe that there would be a good 
market for it. Those who want to be able 
to hear short-wave stations would probably 
part willingly with an extra pound or two 
(and exchange their old sets for new ones) 
if the advantages of a set with respectable 
performance and easy tuning between, say, 
13 and 60 metres (in two wavebands) were 
properly brought home to them. 
. . "a "a 

Wire-pulling 
‘THE other day I was surprised to read in 

an American paper that quite a number 
of Uncle Sam’s citizens lose their lives each 
year through grabbing the leads instead of 
the Bakelite body when they want to pull 
a lighting or power plug from its socket. 
One would have thought that that kind of 
thing wouldn’t happen in a country that has 
been so extensively ‘‘electrified’’ for so 
many years. Yanking plugs out by the 
leads is certainly a reprehensible habit. It 
is not unknown in this country, though I 
don’t remember ever having seen a report 
of a fatal accident caused in this way here. 
Most of the plugs that we use nowadays are 
more or less safeguarded against the misdeeds 
of wire-pullers by having some kind of 
anchorage for the leads. Does the Ameri- 
can citizen use less up-to-date plugs? Or is 
it that those who connect up the leads don’t 
always trouble to make use of the anchoring 
points provided? Personally, I’m rather 
particular about plugs. The kind I like best _ 
are mushroom-shaped, with the leads going 
in at the side and not through the top. 
"a Te "a 


Noise 


me the remarks on volume level in 
recent issues of The Wireless World 
have been of special interest, for I have 
always been against the noisy loud speaker. 
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Mr. Briggs’s measurements with a noise- 
meter confirm my own long-standing belief 
that you don’t need many watts of 
undistorted output in order to obtain 
natural-sounding reproduction in the aver- 
age home. | Some years ago a friend of 
mine, who held (note the past tense) that 
the reproduction of orchestral music 
couldn’t sound life-like unless the volume in 
the home approached that in the concert 
hall, installed a 25-watt amplifier in his 
drawing room. He was delighted with it 
at first—or at any rate, thought that he 
‘was. He found, though, that those whom 
he had once invited for an evening’s demon- 
stration couldn’t readily be persuaded to 
come again. My own feelings after half 
an hour's listening I can describe only as 
those of one who has been subjected to a 
mental and a physical bludgeoning. The 
owner of this third-degree instrument of tor- 
ture confessed later that he had felt much 
the same way himself, but tried to think 
that he, not the volume level, was at fault. 


Letters to the Editor 


The Editor does not necessarily 
endorse the opinions of his 


correspondents 


Suppressing Shaver Interference 


INCE writing my letter published in last 
week's Wireless World I have seen. Mr. 

J. A. Yearsley’s comments in the preceding 
issue. He suggests using a 0.01 mfd. con- 
denser across the points of electric shavers 
(I take it that he means across the internal 
make-and-break contacts inside the shaver 
itself and not across the mains input to the 


shaver). 
As the result of experiments conducted 
on five different makes of AC/DC 


interrupter-type shavers I have formed the 
opinion that that method of suppression is 
not entirely satisfactory. All the shavers 
caused very bad radio interference, and the 
connection of a o.o1-mfd. condenser across 
the make-and-break contacts caused the 
sparking to become worse and on two of the 
models was responsible for an actual in- 
crease in radio interference. One shaver 
showed a definite slowing down in running 
speed with the condenser connected. By 
increasing capacity to o.1 mfd. sparking and 
radio interference were reduced, but the 
larger capacity seemed to slow down the 
motor of three of the models. 

Referring to my accompanying sketch, 
the connection of a o.or or o.r mfd. at A 
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with and without a 0.01 mfd. condenser in 
series across the make-and-break of all five 
shavers. In two cases sparking and radio 
interference were reduced, but the results 
were best with connection made at point A. 
On the shorter wavelength direct radiation 
from the shaver motor seemed responsible 
for most of the interference. 

My own opinion is that the shaver manu- 
facturers should fit the correct value of 
capacity inside the shaver ; my experiments 
would show that the various makes require 
different values. Let us hear what the ex- 
perts have to say about it. 

London, S.E.5. MARCUS GAMES. 


Ceramic Insulators 


ITH reference to the recent article by 
Dr, Hartshorn on ceramic insulating 
materials, I should like to be clear as to 
what he implies by stating that all ceramics 
have an affinity for water, Does he mean 
that surface condensation is present, that 
absorption into the body of the ceramic 
occurs, or what action is supposed to take 
place? 

Ceramics are not peculiar in having films 
of moisture deposited on their surfaces by 
condensation, for, as Dr. Hartshorn points 
out, fused silica is lable to the same 
phenomenon, Moreover, it is impossible for 
absorption to take place into the body of 
the material by capillary action, since if the 
ceramic is properly vitrified the pores are 
closed. 

It would be interesting to have Dr. Harts- 
horn’s views on the points I have raised. 

JOHN COCHRANE. 

London, S.W.18. 


i reply to Mr. Cochrane, I would explain 
that my statement that ceramics -have 
an affinity for water was meant to imply 
more than surface condensation. The ex- 
perimental facts are that the power factor 
of the material is increased by the presence 
of water vapour, and that the increase per- 
sists to a considerable extent even when sur- 
face leakage is eliminated by an application 
of the guard-ring principle. I therefore con- 
clude that absorption inte the body of the 
ceramic occurs, as well as surface adsorp- 
tion. I agree that capillary action is not 
likely to be the mechanism of the absorp- 
tion, and I do not think that the mechanism 
has yet been explained. One must bear in 
mind that gases can diffuse through solids, 
that solid solutions are known, that ad- 
sorption may occur at internal surfaces of 
discontinuity, and ‘that such” surfaces are 
likely to exist-between the crystalline and 
glassy components of a ceramic. I am in- 
clined to the view that some such process is 
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instead of B resulted in a really useful re- 
duction of interference without any adverse 
effect on motor efficiency. 

The next experiment tried was the con- 
nection of a resistance of about 5,000 ohms 


involved, and I hoped that my phrase 
“affinity for water” would be sufficiently 
wide to cover all such processes. + 
L. HARTSHORN.. 
Teddington, Middlesex. ` 
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= Five-metre DX 


‘NOTTINGHAM AMATEURS HEARD 
IN LONDON 


[URING the early part of last week ab- 

normal conditions obtained on the five- 
metre amateur waveband, and signals from 
distances in excess of roo miles were being 
heard in London and the Southern Counties. 
Unfortunately, the beginning of this good 
spell was missed, but during the evening of 
May 31st and June ist last exceptionally 
strong telephony signals were picked up 
from G6CW and G8JV, both stations being 
located in or near Nottingham. 

G6CW was heard working with G2MV, the 
latter station being in Old Coulsdon, Surrey, 
and on this occasion G6CW’s telephony was 
as strong and as steady as the writer usually 
hears from stations only about five miles 
distant. G8]V was also very strong but less 
reliable than G6CW. 

On June rst last and at about 10.15 
pm. BST marked fading and flutter were 
noticed, signals peaking to R8 and later fad- 
ing to almost inaudibility. Half an hour 
later more settled conditions obtained by 
signals were very much weaker, and only 
CW communications would have been pos- 
sible, , , 

No signals were heard from these stations 
on June znd and 3rd, but on June 4th com- 
munication was effected with G6CW at 
10.15 p.m. when signals were RST559 in 
both directions. On this occasion slow and 
deep fading was noticed. 

These abnormal conditions occur from 
time to time and do not seem to be related 
in any way with the seasons. 

G2MC. 


The Wireless Industry 


ADIO CLEARANCE, 63, High Holborn, 
London, W.C.r, are agents for the 
McMurdo Silver Communication receiver de- 
scribed in our issue of May 18th. f 
> <s> <> 

Modified versions of the G.E.C. DC/AC 
Touchtune 5, AC Touchtune 5 Radiogram, AC 
Selectalite 6, and Fidelity All-Wave Super 10, 


` have been prepared for use in schools and have 


been approved by the Central Council for 
School Broadcasting. An extra charge of 
tos. 6d. is made for these special models. 

Two new catalogues of Dubilier condensers 
(No. C439) and resistances (No. R339) have 
just been issued. They are comprehensive and 
in addition to full electrical data and dimen- 
sions contain many interesting constructional 
sketches and performance curves. 
o> S 

The illustrated leaflets describing the loud 
speakers, microphones, amplifiers, etc., made 
by Grampian Reproducers, Ltd., Kew, Surrey, 
have now been collected in catalogue form for 
handy reference. 

<> 


cd <> 


r 


> <> < 

We have received. from the Miles Reproducer 
Co., Inc.,/812, Broadway, New York, a tech- 
nical ulletin on the new Model BB’ ‘‘ Film- 
graph ” recorder employing an indented sound 
track. : 
f < <> > < 

Philips Lamps, Ltd., have- introduced new 
versions of their ‘‘ MotoRadio.”. car radio re- 
ceivers in which-improvements have been made 
in performance, appearance and ease of instal- 
lation. The price of the single unit -models 
(Type 268V for 6 volts and Type 26ọ9V_ for 
12 volts) “is 13} guineas, and of the. de Luxe 
modely with * separated loud speakers, 154 


" guineas, 


¥ 
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Recent Inventions 


Brief descriptions of the more interesting radio 
devices and improvements issued as patents 
will be included in this section. 


DIRECTION FINDERS 
THE bearing line BX of a dis- 

tant beacon transmitter B is 
indicated automatically by a 
frame aerial mounted on an aero- 
plane P and maintained in con- 
stant rotation at a speed of, say, 
20 revs, per second. A contact on 
the aerial shaft is arranged to close 
a circuit each time the frame 
passes through a fixed datum line, 
say the fore-and-aft line FA of the 
aeroplane on which the direction 
finder is carried. The circuit is 
maintained closed. until the frame 
_passes through the critical point 
of minimum signal strength, 
whereupon it is automatically 
opened. A current accordingly 
flows during a period of. time 
which, is determined by the angle 
W between the. fore-and-aft line 
FA of the craft and the bearing 
` line BX of the distant transmitter. 


System of automatic DF for 
aircraft. 


The resulting series of current 
impulses, recurring at a frequency 
of 20 per sec., are integrated to 
give a direct reading of the bear- 
ing angle W, relatively to the 
lubber line. The circuit producing 
the current impulses includes a 
rapid-action glow-discharge tube. 

Soc. Anon. des Industries 
Radio-Electriques. Convention 
dates (France) March toth and 
November 19th, 1937- No. 


500000, 
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CATHODE-RAY TUBES 

CATHODE-RAY tube is de- 

signed to produce several 
separate electron streams from a 
multiple gun assembly, 
stream being subject to indepen- 
dent control in its passage towards 
the fluorescent screen or photo- 
sensitive electrode in order to scan 
different lines of a picture simul- 


taneously, or the same line in suc- 


cession. ‘ > 

The several cathodes and control 
grids, each forming a gun unit, 
are mounted on one platform at 
the stub end of the tube. Each 
stream passes through a separate 
tubular anode which extends from 
the gun towards a common parti- 
tión. This is provided with a 
corresponding number of aper- 
tures, and serves to accelerate the 
streams. Beyond it, each stream 
passes through an independent 
system of deflecting plates, to 


which the scanning voltages are - 


applied. The arrangement ensures 


each ` 


that an equal accelerating field is 
applied to each stream, and, at the 
same time, effectively screens each 
stream, so as to prevent undesir- 
able interaction between them. 
Standard Telephones and Cables, 
Lid. (assignees of M. S. Glass and 
D. A. S. Hale}. Convention date 
(U.S.A.), May 20th, 1937. No. 
500005. 
o Q o o 
AIRCRAFT DF 
_CATHODE-RAY tube is used 
to give the pilot a visual indi- 
cation of ‘his ‘position relative to 


- the correct” or. centre-liné course 


when flying along a radio beam. 


. Two overlapping beams. mark out’ 


the flying track; one being modu- 
lated with dots and the other with 
dashes. When either’ predomi- 


nates the pilot knows that he is 
‘off his course, whilst along the 
centre line both ‘signals come in 
at equal strength and merge into ~ 


a continuous note, which: is. heard 


` in the headphones. P, 


For. the visual. indication, ‘the 
received. signals are applied: to a 
phase-splitting circuit CR shunted 
across the tuned‘ anode circuit of 
the valve V. The two out-of- 
phase components are applied to 
the deflecting plates D, Di of a 
cathode-ray tube T, and produce 
circular traces on the fluorescent 
screen. The radius of each circular 
trace is determined by the relative 
strength of the signal, though the 
brightness of the trace is always 
slightly greater for the dash than 
for the dot. Theindication at (a), 
for ‘instance,.- shows’. that- the 


‘to that in the upper section. 


machine is on the “dash” side 
of the centre line, that at (b) indi- 
cates that it is on the “dot” 
side, whilst that at (c), where both 
circles merge together, shows that 
the machine is flying “on 
course?” down the centre of the 
beam. 
Marconis 
Co., Lid., and C, S. 
Application date, August 
1937. No. 500359. 
o o o o 


NON-FADING TRANSMITTING 


Wireless Telegraph 
Cockerell. 


Jih, 


AERIALS 
AJHEN transmitting from a 
vertical wire or “mast” 


, aerial it is found that fading can 


be prevented by so energising the 
aerial that the  standing-wave 
system set up along it is slightly 
more than the full half-wave, say, 


-1go degrees instead of 180 degrees. 


In other. words, the-current dis- 
tribution. over a short part of the 
lower section of the aerial is 
arranged to be.in opposite phase 
This 
helps to counterbalance the up- 
ward tilt of the radiated field, and 
so cuts down the so-called space 
wave which is the primary cause of 
fading. 

“ The invention is concerned with 
ways and means for securing this 
result. . For instance, one or more 
horizontal or inclined wires are 
arranged just above the lower end 
of the aerial to form a capacity 
“loading”? of adjustable value, 
the feed line being connected at 
the point where these wires join 


DOT-DASH 


(°) 


Use of a cathode-ray tube to give visizal indication in aircraft DF 
system. 


the aerial. In addition, a capacity 
““tep’”’ of folded wires is provided 
at the upper end of the aerial. 

Marconi’s Wireless Telegraph 
Co., Lid., and S. Aisenstein. Ap- 
plication date, August 7th, 1937. 
No. 500360. ' 
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TUNING OF CAR RADIO 
TE tuning knob and indicator 
are usually mounted on the 
dashboard of the car, whilst the set 


Compensating for backlash in 
car-radio tuning. 


itself is located some distance 
away, the movements of the tun- 
ing knob being transmitted to the 
usual ganged condenser through a 
flexible shaft. In such an arrange- 
ment some degree of backlash is 
likely to occur, and the invention 
describes an easy method of cor- 
recting it. 

As shown, the tuning knob K is 
geared through a wheel. M with a 
second gear wheel Mr, which turns 
on a spindle A mounted in a stub 
shaft B. A spring S normally 
keeps the two wheels M, Mr in 
gear, but permits sufficient axial 
movement of the wheel Mr to 
allow it to be disengaged when 
necessary. The indicator needle is 
mounted on the spindle A and is 
viewed against a fixed scale 
through a transparent coverplate 
P. To correct for backlash, a 
friction cap C is removed when 
the set has been tuned to a known 
station, and a screwdriver is in- 
serted and pressed inwards to dis- 
engage the wheel Mr. The spindle 
A can then be turned to bring the 
indicator -needle accurately into 
line with the position of the sta- 
tion as marked on the scale, 

. E. K. Cole, Lid., and H. G. 
Jarvis. Application date, Septem- 
ber 22nd, 1937. No. 500305. 
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The British abstracts published - 
here are prepared with the 
permission of the Controller. of 
H.M. Stationery. Office, from 
specifications obtainable at the 
Patent Office, 25, Southampton 
Bulldings, London, W,C.2, price 
1/- each. - 
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EDITORIAL 


Wireless Out-of-doors 
Summer Activities 


HE recent spell of fine weather, 
which might have been ex- 
pected to have resulted in 
some measure of slackening of 

interest in the primarily indoor hobby 
of wireless experimenting, seems to have 
produced the converse effect at least so 
far as the devotees of 5-metre communi- 
cation are concerned. 

As notes in this and the previous 
issue have shown, the conditions for 
long-distance propagation on this wave- 
length have been unusually good, and 
many transmitting amateurs have 
availed themselves of the ideal weather 
conditions to take portable equipment 
to high ground in order to make the 
most of the opportunity of putting 
some really long-distance communica- 
tions on record. 

We hope that careful records have 
been made of all these observations, 
and that when analysed and com- 
pared with meteorological reports of 
the period they may shed new light 
on the apparent anomalies of trans- 
mission with these short wavelengths. 


The New Portables 


The normal seasonal increase of 
interest in portables has also risen more 
steeply during the past few weeks, not 
only as a result of the fine weather but 
under the stimulus of the new portables 
working entirely from dry batteries, an 
example of which is reviewed in this 


issue. With an LT capacity in working, 


hours comparable with that of the HT 
battery it is now well worth taking a 
portable on holidays which normally 
would take one outside the range of 
battery-charging stations. 

In conclusion, may we presume to 
offer a suggestion to those who, as part 


COMMENT 


of their resolution to make their holi- 
day as complete a change as possible, 
are grimly determined not to go near 
a wireless receiver until they return 
once again to the common round. 

Not the least interesting prospect of 
a stay in another part of the country 
is the chance which it offers of com- 
paring receiving conditions with those 
to which one has become accustomed 
at home. The change of scene in the 
ether may be quite as stimulating as 
the outlook from the hotel window, and 
in the West of England during the next 
few weeks the visitor will have diff- 
culty in keeping himself aloof from 
discussions of the new transmitters at 
Start Point and Clevedon. 


Television and the 
Cinema 


OR most people the statement 

that television will eventually 

become as integral a part of 
cinema entertainment, as it is now 
becoming in the home, is axiomatic. 

The question that is exercising their 
minds is just how soon the first trial 
efforts will resolve themselves into a 
regular service. 

New developments in the past have 
suffered from an excess of zeal on the 
part of those responsible for advance 
publicity. The public have grown 
accustomed to the shape of the shadow 
too long before the actual event to 
show enthusiasm when it is upon them. 

In future they may -be well content 


‘to judge progress for themselves by 


events, and not necessarily those which 
are most loudly heralded. The news 
recorded on another page that a 
school has been established for the 
training of cinema operators in tele- 
vision technique is a small item, but one 
of more than usual significance. 
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i 
i 
! years ago the 

| question “ Electrostatic or Magnetic i 
! Deflection?” was distinctly contro- | 
1 versial. Now the scales seem to have i 
i definitely tilted in favour of magnetic | 
i deflection in commercial television re- i 
i ceivers. Last year at Olympia about } 
1 80 per cent. of the receivers used | 
i magnetic deflection, of which the general | 
| principles of design are discussed in this } 
! article, and there is every reason to } 
| believe that this percentage will have | 
i increased at the next exhibition. ! 


T is becoming obvious that all- 
‘magnetic scanning is very much more 
efficient and more commercially 
economic than electrostatic deflec- 
tion. One firm of manufacturers, on their 
last year’s model, only required -4.4 W 
from the HT supply to obtain the neces- 
sary frame scan on a 12in. CR tube. 

Due to the rapidly increasing import- 
ance of magnetic scanning and the small 
amount published on the subject, it is felt 
that an article discussing some of the 
more general principles of magnetic line- 
deflector design would be of interest. 

The line-deflector unit usually consists 
of a pair of specially shaped coils, fastened 
round the neck of the CR tube, the coils 


being surrounded by a suitable iron cir- - 


cuit. In one type of deflector. unit there. is 
a second pair of coils on top of the first 
pair, but at right angles to them. This 
second pair is used for frame scanning. 


Fig. 1.—Line deflector. coils mounted in 
position, but with iron shield removed. 


In order to simplify things, let us ex- 
amine the type of line deflection system 
that uses one pair of coils (in their iron cir- 
cuit) for line scanning and a separate yoke 
for frame scanning. The coils themselves 
are seen to be rather an unusual shape (see 
Fig. 1). What exactly governs their physi- 
cal dimensions? 

An important point to remember in de- 


signing magnetic deflection systems is the ` 


“need for obtaining a uniform deflecting 


field over the area in which the beam . 


‘actually moves. Considerable distortions 
in the field can be tolerated provided they 
are outside this area. 

Let us observe the results of a series of 


ike that shown in - 


-field is-uniform in 


- coils, 
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GENERAL PRINCIPLES OF THE MAGNETIC TYPE 


experiments to determine the correct coil 
shape for obtaining a sufficiently uniform 
field. ` 

It will become obvious later in the 
article that one of the factors determining 
the coil shape is the CR tube neck dia- 
meter. Therefore for the following ex- 
periments let us assume that a tube with a 
tjin, diameter neck is to be used. 

A pair of coils of a few hundred turns of, 
say, No. 28 SWG enamelled wire are 
hank-wound on to narrow bobbins ap- 
proximately Jin. wide and 2in. square. 
‘The cheeks and centre of the bobbin are 
removed. and the- windings are taped up 
with a layer of oiled silk. 


Let us place our two experimental winda. 


ings side by side at a distance of rin. 
apart and connect them to a battery’ in 
such a way that the fields are aiding each 
other. Iron filings are used to study the 


Fig. 2.—-Exploring the magnetic field : 


‘shape of the field. A piece of card is cut 


out and placed inside the coils, as shown 
in Fig. 2 (a).’ With the battery connected, 
iron filings are sprinkled on to the card, 
where they will show the shape of the field 
in the plane of the 
card. With an 
arrangement as in 
Fig. 2 (a) the field 
shape will be found 
to be’ very much 


Fig. 2 (b). It will 
be seen: that- the ` 


the. centre of. the ` 
but that it. 
very. rapidly... gets 
weaker and spreads 
out as it nears the 
sides of the coils, 
As the beam will, be mov ing over a much 


field, it is necessary to improve on this 


and maké the-field uniforny över a låřğer . 


area. 


_ stronger, at the sides, 


diagram (a) shows the 
card in. position: and (b) indicates the field shape with coils as in (a). 


cathode-ray TA ak diameter. - 
larger area than the uniform area of this | 


The two coils are bent round a, piece of 
tin, diameter tubing, so that they are 
touching each other along the sides, as in 
Fig. 3 (a). 

The field is exam- 
ined again and found 
to be similar to that 
shown in Fig. 3 (b). 
It will be seen that 
under these condi- 
tions the field bends 
in at the sides in- 
stead of outwards as 
before, showing that 
the field is ‘now 


PAPER DISC 
INSIDE TUBING 


than at the centre. 
If the coils are 
bent slightly apartat | 
the sides, the lines of 
force at the sides of 


Fig. 3.—Examining the 
field due to coils shaped 
as shown. 


the field may be 
strdightened “up tc 
give quite a” reason. 
ably uniform field between the coils, and 
this gives a similar field to a pair of coils 
close on the tube neck that are not quite 
so wide (that is, the sides do not go so far 
round the neck as to touch each other). A 

pair of coils bent, 

as in Fig. 1, will 

give a field similar 

to thát shown in 

Fig. 4. 7 
‘There ` is,“there- 
-fore,. a definite cop- 
timum width of coil 
to give the most 
uniform.. field. 
‘through ‘a given 


Fig. 4 —The_ “field 
shape of- Co i s 
_ shown in Fige I; 


There are two main troubles experi- 
enced when the beam moves in a non- 
uniform field: (x) Defocusing- (2) Scan 
distortions. 
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Line Deflectors— 

As is well known, the electrons are de- 
flected at right angles to the lines of force 
in the deflecting field. In the case of a 
uniform scanning field, the electrons in the 


Wireless 
World 


of the shape shown in Fig. 3 (b), the elec- 
trons in the beam will be deflected, as 
shown in Fig. 5 (c). This line focus will 


be finer at the ends than in the centre, but 
only because the spot has become shaped 
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able, in order to obtain a satisfactory uni- 
form field, to keep the coils a given dis- 
tance apart along their length. If the coils 
are mounted directly on to the neck of the 
tube, and as it is advantageous to make 


Fig. 5 (a).—Showing how electrons in the beam move parallel to one another when in a uniform deflecting field and produce a line of uniform width 


with rounded ends. 


beam will move as shown in Fig. 5 (a) 
(obviously this sketch is very exaggerated 
to illustrate the point). 

All the electrons move parallel to each 
other, and a line of uniform width with a 
round spot at both ends is formed. Now, 
should the field be non-uniform, as in the 
case of Fig. 2 (b), with the lines of force 
spreading outwards, the electrons in the 
beam will tend to move as shown in 
Fig. 5 (b). 

The line will then fan out at the ends 
and the spot at the ends of the line will be 
elliptical. This will give very bad line 
focus, the sides of the scan being badly de- 
focused. Should the non-uniform field be 


(b).—-Effect of a non-uniform d24ecting field on the electron beam. 


electron beam. 


like a spear head towards the ends of the 
lines, This will also give bad focus trouble 
on the sides of the scan. 

In Figs. 6 (a) and (b) it is shown how 
non-uniform fields can distort the top and 
bottom of the scan. Naturally the entire 
beam moves at right angles to the lines of 
force of the scanning field, just as each 
electron does. Thus lines at the top and 
bottom of the scan will be distorted. 

Several factors decide the length of the 
line-scanning coils :— 

(1) Tube shape. 

(2) ~“ Shadowing” troubles, 

(3) Focus coil position. 

With regard to tube shape, it is prefer- 


A close-up of a television receiver using the kind of deflecting coils discussed in this article. 


(c).— Another effect of a non-uniform field on the 


the coils as long as possible for good effi- 
ciency, the front edge of. the coils will be 
approximately level with the point where 


Fig. 6.---Showing how the non-uniform fields 

represented in Figs. 5.(b) and (c) can distort 

the lines towards the top and bottom of the 
raster. 


the neck joins the bulb (if the coils are not 
to ride up the bulb), 

“Shadowing” is said to take place 
when the deflected beam hits the glass 
wall of the tube (usually where the neck 
joins the bulb), cutting off the scan before 
the required amplitude on the screen can 
be obtained. 

In the case of a magnetic deflector unit, 
the beam moves through the field describ- 
ing a circle, but for practical purposes it 
is near enough correct to assume that the 
beam moves in a straight line from the 
centre of the deflecting field to the screen. 
From Fig. 7 it will be appreciated that for 
a given amplitude scan on the screen, if 
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REQUIRED AMPLITUDE. 


Fig. 7.-How shadowing may be caused when the deflection centre is 
too far back from the screen. 


the deflection centre is too far back the 
beam will hit the inside of the neck at a 
point X. If the current through the coils 
is increased, the scanned area on the 
screen will not increase, as bad 
“shadowing” is taking place. 

If more amplitude is required on the 
screen the only method of obtaining it 
clear of ‘‘shadowing’’ is to reduce the 
length of the deflector unit and so move 
the deflection centre nearer to the screen. 
(It will be appreciated that more power 
will then be required to obtain the same 
amplitude as the length of the beam 
throw has been reduced, and it is there- 
fore necessary to scan over a wider angle. 
Also the reduction of the length of the de- 
flecting field will result in lower efficiency, 
as the beam is not under the influence of 
the deflecting field for so long.) So it will 
be seen that to work at the greatest effi- 


’ Fig. 8A complete line deflector unit.” 


ciéncy itis necessary to make the deflector 


unit as long as possible without the centre’ 


of ‘the field: getting far enough away from 
the “screen to “produce “shadowing”? 
troubles.” i 


Normally the focus coil is situated. 
diréctly behind thè deflection system (per-, 
It is 


haps spaced slightly away from it). 
only when the tube is’ very short ‘and’ the 


gun is fairly near to thë screen ‘that’ the 


focus coil affects the length’ of the deflector 
unit. ‘If the focus coil is too near theg gun, 
the Pr may, become | too = and to 
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DEFLECTION CENTRE AT 
WHICH “SHADOWING” OCCURS 


DEFLECTION CENTRE FOR 
OBTAINING REQUIRED „AMPLITUDE 
WITHOUT “SHADOWING” 


therefore. necessary 
to move the coil 
nearer to the screen, 
to do this it may be 
necessary to reduce 
the length of the de- 
flector unit still 
further. 

The factors which 
decide the width of | 
the deflector unit | 
and its length along 
the neck of the tube 
{and therefore de- 
cide the shape of the | 
coils) should now be § 
fairly clear. 

Having already obtained a suitably 
uniform deflecting field, it is important 
not to distort this field when the iron cir- 
cuit is added. (It will be found that the 
efficiency of the deflector is very consider- 
ably increased by enclosing the coils in a 
suitable iron circuit.) 

If an iron circuit that is internally sym- 
metrical is used, very little distortion of 


Fig. 10.—-Line oscil- - 
lator circuit. 
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the field will be produced. One type of 
iron circuit used is in the form of two 
built-up shells, comprising a series `of 
laminations bent into two sémii-circles. 
These two shells fasten round the coils, 
leaving about fin. gap between them 
above and below so as not to short- 
circuit the flux across the frame-scanning 
deflector. A line deflector assembly of 
this type is shown in Fig. 8. 

Another type of deflector unit uses 
laminations shaped as in Fig. 9 (b). Two 
small piles of these laminations are butted 
together and the deflecting’ coils (both 
line and frame) are fixéd inside the iron 
circuit. This type of deflector unit is 
shown in Fig. 9 (a). , 

It is not possible to give much informa- 


Fig. 9.—A combined 

deflector unit is 

shown at (a) and the 

shape of the lamina- 

tions used in a com- 

bined deflector unit 
at (b). 


tion in the way of winding data for the 
coils used in the line-scanning unit, as the 
number of turns and the wire gauge are 
mainly determined by the type of circuit 
in which it is to be used. ~ 

In the case of the type of unit shown 
in Fig. 8, when fed directly off a tapping 
on an oscillator transformer, something 
like 400 turns of No. 28 SWG enamelled 


AMPLITUDE 
CONTROL 2,000 0 


FREQUENCY 
2,000 0 
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Line Deflectors— 

wire (the dimensions depending on tube 
neck diameter, tube length, etc.) should 
be fairly easy to match satisfactorily into 
an oscillator circuit. Fig. rọ shows the 
general layout of an oscillator circuit 
that may be used in conjunction with 
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this type of deflector for line scanning. 
Data is not given on the design of the 
transformer, as it is felt that this subject 
is rather outside the scope of the article. 
In conclusion, the author would like to 
express his thanks to Baird Television, 
Ltd., for permission to publish this article. 


Regimented Listening 


CONTROL FROM THE TRANSMITTING END 


HE idea of “‘regimenting’’ the 
wireless public, so that they can 
listen only to such transmissions 
as are considered to be good for 

them, is perhaps in keeping with the spirit 
of the times. It is made possible by the 
fact that most modern sets are mains- 


Connections of a “slave ” receiver to control the switching on or off 
of a- broadcast set. 


driven, so that, in principle, those who 
have control of the electrical supply can 
also ‘‘calithetune.’’ Provided, of course, 
that suitable relay arrangements are con- 
nected between the set and the mains, and 
that the grant of a wireless receiving 
licence is made conditional upon such 
relays being installed, and, presumably, 
kept sealed. 


Interpolating Announcements 


So far we have not reached this stage in 
practice, though the possibility of some 
such form of ‘‘ master-control’’ will have 
to be reckoned with in the future. In 
America, for instance, it has already been 
put forward as a method of thrusting 
items of what are called “hot news’’ on 
the attention of listeners who may be en- 
joying some other form of broadcast enter- 
tainment. In Europe, under present con- 
ditions, it might be used to send out air- 
raid warnings and, in general, ‘to give 
priority to the “voice of authority’’ in 


added in order to make it 


making announcements of special urgency. 
As shown in the diagram (taken from 
Patent 498192) the broadcast receiver R 
can only get ‘‘juice’’ from the mains 
through a contact C which is, in turn, 
controlled by a small ‘‘slave’’ or watch- 
dog receiver RI. The latter is either kept 
permanently in cir- 
cuit with the mains, 
or else is intermit- 
tently energised each 
time a small mains- 
driven disc-motor D 
closes a contact K. 
The receipt of a 
signal by the 
‘‘slave” Rr closes 
the contact C to bring 
_the main receiver R 
into operation, and 
simultaneously closes 
a second contact CI 
to short-circuit the 
interrupter disc D. 
The arrangement 
as shown can only 
respond to one par- 
ticular wavelength, 
to which the circuits 
must be pre-tuned. 
If, however, the 
rotating disc D is also 
arranged to insert 
different condensers, successively, into the 
tuning circuits of both the ‘‘slave’’ and 
main receiver, the listener can then pick 
up “authorised ’’ programmes sent out on 
one or other of several pre- 
determined wavelengths. 
Further relays’ may be 


possible for a distant trans- 
mitter to “take charge” of 
the set, so that it is. com- 
pelled to receive an emer- 
gency message. To ensure 
priority, the message is pre- 
ceded by a special carrier- 
wave signal which is modu- 
lated at a definite frequency ; 
this -‘‘locks’’ a similarly 
tuned circuit-closing relay 
for the duration of the mes- 
sage. At the end of the mes- 
sage a clearing signal, modu- 
lated at different frequency, 
operates a second relay to re- 
lease the receiver, 
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THE NEW “ MAURETANIA.” Descrip- 
tion of her wireless equipment, including 
the binnacle type direction finder. 


PROBLEM CORNER-24 


An extract from Henry Farrad’s corre- 
spondence, published to give readers an 
opportunity of testing their own powers of 
deduction = 


Royal View, 
Dear Mr. Farrad, Aberdeen. 

Just after the guarantee period of my set 
ran out it went wrong! The trouble 
started with crackling sounds that would 
stop for a while and then go on again. 
Lately there have been periods when recep- 
tion has been unbearable—distorted and 
noisy, with a loud hum, 

Knowing that you require some informa- 
tion to work on, I enclose a photo (below) 
of the back of the set, and I’m afraid I 
have no circuit diagram, but I have carefully 
noted one or two things. to help you. 
The valve marked “DD Pen” gets much 
hotter now than it used to—and that is.say- 
ing something—-so I took it to the shop, 
where the man was very ready to test it with 
a new machine he has, in the hopes of sell- 
ing me a new one, but to his disappointment 
it was up to the mark. 

Then I sometimes use a gramophone pick- 
up, but the same trouble is present, though 
I can remove any of the valves except the 
“DD Pen ’’ without the gramophone music 
stopping. 

Can you tell me what has gone wrong? 

Yours faithfully, 
Donald McThrifty. 

P.S.—Since I replaced the “ DD Pen” 

after its test, results are continuously bad. 


What is the most probable cause of the 
trouble? Before turning to the solution on 


page 569, try to think it out yourself. 
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Vertical or Inverted “ L” Aerials 


THEIR MERITS FOR RECEPTION 


i 

| In this article and its sequel the properties of vertical or “ spike” aerial 
| and of the more conventional inverted “ L” type are discussed with the 
object of ascertaining their relative advantages for reception. 


HE ultimate object of this article 
cannot be attained without a fair 
knowledge of the properties of 
the radiated waves that constitute 

radio transmission. With such knowledge 
we can more easily predict the effects of 
the waves upon aerial systems of different 
shapes and sizes. 

Most textbooks approach the subject of 
electromagnetic waves with little mercy on 
the student, and straight away delve into 
three-dimensional co-ordinate and differen- 
tial geometry. The average reader, even 
if his interest in radio is a serious one, 
naturally skips these difficult propositions 
and therefore the electromagnetic wave, as 
a particular example, remains a mystery. 

This is really a pity, because the whole 
foundations of radio are built upon the 
unique properties of these waves so bril- 
liantly predicted by Maxwell before they 
were produced by Hertz and commercial- 
ised by Marconi. ` 

An attempt will therefore be made in the 
opening instalment of this article to ap- 
proach this difficult subject in a manner 
which may help the average reader to 
obtain a clearer mental conception of the 
processes whereby the electromagnetic 
wave is established and propagated. 

Consider a very elementary transmitting 
aerial depicted by Fig. 1, consisting of a 
vertical aerial wire in the base of which is 
connected a source of high-freqency volt- 
age; for example, the output from a 
valve oscillator. 


close to the wire are in exact phase, so that 
when the current passes through zero, as 
it must do twice every cycle of alternation, 
the magnetic field likewise becomes zero 
at the same time. 

Now we learn from our textbooks that 
energy is stored in the magnetic field due 
to the current, and when this current be- 
comes zero and the magnetic field likewise 
zero, the whole of the energy is restored 
to the circuit from. which it was initiated. 
Now this is not strictly true—im fact, it is 
quite untrue when the alternations of cur- 
ren are extremely rapid, as, for example, 
at radio frequencies, so in other words, 
although the percentage of energy which 
is not returned to the circuit is negligible 
at low frequencies, and may therefore be 
regarded as a second-order effect, it be- 
comes of paramount importance at radio 
frequencies, where it changes to one of 
first order and constitutes the basis for the 
whole of radio communication. 

Tf we consider a point at a considerable 
distance from the aerial wire of Fig. 1, it 
is quite clear that when the magnetic field 
is maximum close to the wire, i.e. when 
the current is at maximum, it cannot be 
quite at a maximum at the distant point. 
It is a matter of experience that there 
is no such thing as instantaneity in any 
natural or physical effect, so that the 
establishment of the magnetic force at a 
distance must take a finite time even if it 
is a fraction of a millionth of a second. 

We now ap- 


The capacity of 
the aerial to earth 
completes a high- 
frequency circuit, 
and so currents can 
flow off the wire 
and return to earth 


as displacement 
currents in this 
capacity. 


Now every cur- 
rent is accompanied 
by a magnetic field 
which exists inside 
the conductor itself 
and extends away 
from the outside 
into infinite space, 
The strength of this magnetic field is 
greatest at the surface of the conductor, 
and naturally falls away as one recedes 
from it. 

Both the current and the magnetic field 


Fig. 1.—A simple transmitting aerial. The 

aerial current i causes displacement currents 

to flow through the distributed capacity of 
the aerial. 


proach a little closer 
to our conception of 
the electromagnetic 
wave. When the 
aerial current falls 
to zero twice per 
cycle, only that 
energy fairly close 
to the wire is re- 
stored to the circuit. 
The more distant 
energy is, so to 
speak, rather late 
off the mark and 
finds itself faced 
with a lone exist- 
ence. Hence it 
travels outwards as 
a self-maintaining phenomenon and con- 
tinues to travel even when the current in 
the aerial is ultimately switched off. Thus 
we see that, divested of its mathematical 
rigour, the radiated electromagnetic wave 
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which constitutes the means for radio com- 
munications is defined as thai proportion 
of the energy of the field associated with 
a current which is not restored to the cir- 
cuit when the current is removed. 

The thoughtful reader will at once ex- 
claim, “ If this electromagnetic field is dis- 
sociated from the normal magnetic field, 
why should it alternate, and in particular 
why should it alternate at the original fre- 
quency? Surely, once it passes through 
zero intensity, there is no reason why it 
should be re-established since the cause 
has been removed.” l 

This is a very intelligent and logical 
question, and the answer to it should com- 
plete the student’s mental picture of the 
whole process. 

When a magnetic field is changing in 
intensity with respect to time it will 
generate an EMF in any circuit it threads. 
That is to say, if the edges of this paper 
were formed of a continuous conductor an 
alternating magnetic field acting through 
the paper would produce a current round 
its edge. This is equivalent to saying that 
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Vertical or Inverted “ L” Aerials— 
an EMF has been created in the conductor 
and as a result a current flows. 

But there is nothing in our elementary 
textbooks which tells us that the EMF is 
still there when the conductor is removed. 
The fact remains that it is there, and 
further, a current flows round any path 
whether a conductor is there or not, pro- 
viding the magnetic field is alternating and 
threads through that path. These currents 
are called displacement currents. 

Reviewing the position so far, we see 
that the alternating magnetic field which 
has started a lone existence collapses to 
zero, but in collapsing creates an EMF at 
right angles to its direction of force and a 
displacement current flows. Now all cur- 
rents produce a magnetic field, hence a 
displacement current produces a magnetic 
field which likewise collapses and creates 
a further EMF, and so on ad infinitum. 
Hence the magnetic field cannot just 
vanish, because in attempting to do so it 
re-creates itself. 

This whole process must continue at the 
rate at which it was initially commenced ; 
hence the frequency of the electromagnetic 
wave is identical with the frequency of the 
current in the transmitting aerial. 

The wave itself. is propagated at the 
velocity of light, and is capable of absorp- 
tion, reflection and refraction in just the 
same manner as light waves. In fact, it 
has been well established that light waves 
are purely electromagnetic in their nature, 
the only difference from radio waves lying 
in .their extremely short wavelengths, 
which, so far, has been unobtainable by 
conventional high-frequency generators. 

We see that the wave comprises two 
components: first, a changing magnetic 
field, and, secondly, an electric field con- 
stituted by the displacement current. 
Neither can exist without the other, and 
the elimination of one eliminates the other, 
In fact, one is purely a manifestation of 
the other, rather like the famous Dr. Jekyll 
and Mr. Hyde. : 


Thus, if the direction of travel of the. 


wave is from left to right across this page, 
the magnetic force acts into the page and 
perpendicular to it, while the electric force 
acts from top to bottom. Stated more 
scientifically, the magnetic and electric 
components of the wave are in space 
quadrature and in time phase. 

If a-magnetic pole (if such could be 
obtained) and an electric charge were sus- 
pended in the path of an oncoming wave, 
the magnetic pole would rock from side 
to side, while the electric charge would rise 
and fall, and they would be in step, one 
with the other. 

If the wave is propagated so that the 
electric force is perpendicular to the earth, 
it is said to be vertically polarised. Hori- 
zontal polarisation is thus self-explana- 
tory. The polarisation may also lie be- 
tween these two extremes, and invariably 
does so in practice. 

Tf we attempt to transmit a horizontally 
polarised wave over a highly conductive 
surface—for example, the earth—we fail 
because the electric force cannot exist 
parallel with and close to the earth’s sur- 
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face, since this surface must be regarded 
as equipotential, or, in other words, an 
electrical short-circuit to the field. Hence, 


excepting for short waves where the aerials: 


are placed at a distance from the ground 
comparable with their wavelengths, ver- 
tical polarisation is essential for effective 
transmission. 

Now, although the polarisation of a 
wave transmitted from the simple aerial 
of Fig. 1 is vertical, it does not follow that 
at a distant receiving point the same 
polarisation exists. First, the earth is not 
a perfect conductor over its surface, and 
for this reason the wave tilts slightly for- 
ward, though the deviation is usually not 
more than a few degrees, and varies during 
the travel of the wave according to the 
conductivity of the earth over which it 
passes. Hence, there may be quite a 
sudden change in angle of tilt as the wave 
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passes over from wet clay to dry sand, o1 
vice versa. 

Furthermore, some of the radiated 
waves which are accidentally (or some- 
times deliberately) projected upwards are, 
as is well known, reflected from the ion- 
sphere, and, apart from suffering absorp- 
tion in this process, may have their 
polarisation markedly changed, so that the ` 
component of the wave reflected back to 
the earth’s surface from the ionsphere may 
exhibit entirely different polarisation to 
that initially established in the vicinity of 
the transmitter. 

We are now ready to discuss the effects 
of these waves on aerials, but it is pro- 
posed to give the reader another week to 
get over the initial shock of this introduc- 
tory article before proceeding any farther 
in the matter. 

(To be concluded.) 


Radial Scanning 


AVOIDING THE NEED FOR FLYBACK 


| ordinary scanning systems, when the 
moving spot has completed one picture 
it is returned to the top of the raster before 
beginning the next. This “flyback” 
movement is controlled by a special set of 
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(a) Radial scanning in television reception 
and (b) apparatus used to produce the re- 
quired scanning movement, 


synchronising signals over and above those 
required to time each scanning line. So far 
as the cathode-ray type of receiver is con- 
cerned, there seems to be no escape from 
the use of both “frame” and ‘‘line’’ 
synchronisation, though there are other 
systems in which a happier solution has 
been found. 

In diagram (a), for instance, the picture 
is scanned radially instead of transversely, 
so that the spot of light swings constantly 
to and fro through the centre of the pic- 
ture, its direction being slightly changed 
at each traverse until the whole area has 


been covered. The rotation is steadily pro- 
gressive, so that no break or flyback move- 
ment is required, each picture being re- 
peated once per revolution. 

The apparatus used to produce the 
scanning movements is illustrated in dia- 
gram (b) (Patent 492302). A metal strip, 
S, mounted under tension on a disc, D, 
is fitted with a small centre cross-bar, B, 
which is attracted, say, 5,000 times per 
second by a magnet, M, fed with AC 
current. The strip S is arranged to have 
the same natural ‘‘twisting’’ or torsional 
frequency, which is then maintained by 
the magnet. A small mirror, L, mounted 
at the centre of the strip thus throws the 
scanning spot of light radially across the 
picture. Meanwhile, the disc D rotates 
bodily, say at 25 revolutions per second, 
this movement also serving, through the 
pole pieces P, Pr, to generate the 5,000- 
cycle current required for the magnet M. 
If the motor is driven from the same mains 
supply as the transmitter, the problem of 
synchronisation practically disappears. 

The fact that the scanning lines are 
spaced more closely at the centre than near 
the margins of the picture is not neces- 
sarily a drawback, since it increases the 
definition where it is most needed. By 
using two separate scanning discs, the 
system can be applied to produce stereo- 
scopic effects in television. 


WINDING SHORT-WAVE COILS 
A Correction 


Or page 508 in our issue of June Ist last an 
arithmetical error oceurred in calculating 
the turns per inch for the coil taken as an 
example. The denominator should contain 
the wire diameter as well as the spacing and 
so becomes 0.0475 + 0.038, which divided into 
I gives 11.7 and not 21.1 as stated. 

In view of this it is now suggested that for 
a coil of 1 microhenry the diameter of the 
former should be increased to łn., and 
applying the design method described it will 
be found that the 1/D ratio will be 0.895 and 
the total turns 8}. 


556 


The Wireless World, June 15th, 1939 


Inexpensive Recording Amplifier 


N the last few years interest in home 
recording has been growing steadily, 
but until recently it has been rather 
an expensive pastime. Not only has 

the recording blank been expensive, but 
the experimenter has had to make or pur- 
chase additional amplifiers and equipment 
to work his recording machine. In the 
last year or so the price of recording 
machines, record blanks, and other acces- 
sories has come down considerably, and 
sufficient information is now available for 
the experimenter even to construct his own 
recording machine. Unfortunately, how- 
ever, the recording head in which is 
mounted the sapphire, which makes the 
actual records, on many machines to-day, 
particularly those of the better quality, 
requires considerably more audio power 
than is available from the average radio 
set. There are also difficulties in obtain- 
ing a satisfactory match between the load 
of the recording head and the output cir- 
cuit of the receiver, particularly when a 
pentode output is used. 

The amplifier to be described below has 
been designed to overcome this diffculty 
while, at the same time, keeping the finan- 
cial outlay as small as possible. As a 
general rule, where a special amplifier is 
constructed solely for recording purposes, 
a parallel or push-pull output stage utilis- 
ing triodes and having an undistorted out- 
put of at least 12 watts is used. Such an 
amplifier is rather an expensive item, and 
the cost of the power pack and output 
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Fig. 1.—Complete cir- 

cuit diagram of the 

recording amplifier. 

Values of components 

are given in the “List 
of Parts.” 


Although the amplifier 

is of simple design and 

with few complications, 

the output is ample for 

home recording pur- 
poses. 


WITH A STANDARD RECEIVER 


stage is often approximately three-quarters 
of the total expenditure. It is, therefore, 
obvious that if a single stage amplifier is 
used of the same. type, as a coupling 
between the radio receiver and the record- 
ing head, no serious advantages will be 
gained over using a separate recording 
amplifier, since the same expensive high- 
voltage power pack will be required. 
Fig. r shows the circuit diagram of the 
amplifier. designed by the writer. Two 


AC MAINS 


valves of the 6L6 beam tetrode type are 
used in push-pull,and the main advantage 
obtained by using this type of valve is that 
the required output of over 12 watts can 
be obtained with the comparatively low 
HT voltage of 250. This immediately 
reduces the cost of the amplifier, as these 
valves are slightly cheaper than 5-watt 
triodes and the cost of the mains trans- 
former is almost halved. A midget input 
transformer is also used, and it will be seen 
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Inexpensive Recording Amplifier— 

from the photo reproduced on the preced- 
ing page, which shows an experimental 
amplifier made ‘up on these lines, that with 
the exception of the smoothing condensers, 
which may be of the cheap electrolytic 
type, this practically completes the com- 
ponents. The photograph also gives a 
general view of the layout, although in an 
amplifier of this type this is unimportant 
and can be varied to suit the experi- 
menter’s individual requirements. A 
complete list of components and the values 
is given at the end of the article. As the 
HT current is over 120 mA, and it is very 
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We thus have an amplifier which has 
largely overcome the difficulties mentioned 
at the beginning of this article, and, 
although: the cost ħas been reduced to a 
minimum,.an output of over 12 watts is 
available. It is very simple and easy to 
construct, has an excellent frequency 
characteristic, and may be used with re- 
cording heads having widely varying im- 
pedance. Fig. 2, curve A, shows the 
general characteristic of the amplifier. 
This shows the curve of the voltage across 
the terminals of the recording head for 
constant input to the primary of the input 
transformer, and it will be noted that the 
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FREQUENCY IN CYCLES PER SECOND 


Fig. z.—-The amplifier has the rising frequency characteristic (A) appropriate for gramophone 
recording. Curve B shows the effect of removing negative feedback. 


desirable for this type of valve (6L6) that 
the regulation of the HT supply should be 
good, an American 83 type. rectifier is 
used. This is of the mercury. vapour type 
and has a very low impedance. A special 
output transformer was used which had 
tappings so that recording heads having 
different impedances could be used. 

If output valves of the 6L6 class are 
used in a straightforward push-pull circuit 
to feed a recording head of the balanced 
armature type, owing to the rising curve 
of the valves and the variation in the im- 
pedance of the recording. head, a very 
poor frequency characteristic results. For 
this reason it will be observed, on ex- 
amination of Fig. I, that considerable 
negative feedback has been introduced by 
connecting one side of the secondary of 
the output transformer to the earthy end 
of the primary of the input transformer by 
means of a suitable potentiometer. In 
order to ensure stability a 1I00,000-ohm 
resistance is connected between the control 
grids and a resistance of the same value 
between the centre tap of the input trans- 
former and earth. A resistance condenser, 
filter is also connected between the anode 
for a similar reason. In other respects 
the amplifier follows the conventional 
practice. 


usual rising characteristic has been intro- 
duced from 50 to approximately 500 
cycles, and that above this frequency the 
curve is flat within plus or minus 1 db. 
Readings were not taken beyond 10,000 
cycles as the range covers normal record- 
ing requirements. It is reasonable, how- 
ever, to suppose that the curve would 
remain flat to considerably higher fre- 
quencies. In order to illustrate the 
advantage gained by the use of the nega- 
tive feedback, curve B was plotted with 
the negative feedback potentiometer dis- 
connected. It will be seen that there is an 
enormous difference, as not only is there 
a considerable loss of the low frequencies 
but a marked resonance hump around 
4,000 cycles. These curves were taken 
with an input impedance of 10,000 ohms. 
If this value is varied the value ef the 
input coupling condenser (a value of 0.25 
mid. is shown) will have to be altered. to 
obtain the correct low-frequency charac- 
teristic. No input volume control has 
been included, as it is assumed that the 
amplifier will be connected to the output 
of a receiver and that the normal volume 
control will be used. The output imped- 
ance was approximately 3,500. ohms at 
r,000 cycles, but, as explained above, taps 
were provided on the transformer so that 
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other values of impedance can be used. 
In the case of the recording head used for 
these experiments a-maximum of approxi- 
mately 150 V. RMS was. required across 
the recording head at 1,000 cycles, and to 
obtain this the input voltage was 15 V. 
RMS. It is interesting to note that when 
negative feed back was used 1.75 V. were 
required to give the same output, show- 
ing that negative feedback reduced the 
gain of the amplifier to about one-eighth. 

On test, the amplifier was found to give 
excellent results and could be. easily 
operated from a small table model com- 
mercial receiver by simply connecting the 
input terminals across the. loud speaker 
transformer primary of the set. Al- 
though in certain models it may be found 
desirable to disconnect the loud speaker, 
in the particular receiver in which the 
tests were made this was found quite un- 
necessary, as the full output from the re- 
cording amplifier was obtained when the 
set was run at quite a moderate level. In 
order to check the quality of the record- 
ing from this amplifier under the best pos- 
sible conditions, it was fed from the 
penultimate stage of elaborate recording 
amplifer in which two large triodes in 
push-pull were normally used. Record- 
ings were made from the inexpensive 
amplifier and from the normal equipment 
using the same recording head. On replay 
it was extremely difficult to distinguish 
between the two recordings. The flat 
characteristics of the inexpensive ampli- 
fier gave a recording in which the higher 
frequencies were very faithfully repro- 
duced and there were no signs of distor- 
tion in the lower frequencies, 

It will be noted that no milliammeter 
has been provided in the HT feed as it 
was desirable to keep the cost down as 
low as possible. A cheap meter may, of 
course, be added and serves as a useful 
indication of the maximum level :t 
which the amplifier may be run without 
distortion. At a later date a proper 
volume level indicator may be purchased, 
if it is desired to obtain accurate indica- 
tion of the output: voltage. peaks. 

It is hoped that this brief description of 
an inexpensive amplifier will help to in- 
crease the popularity of home recording, 
and dispel the idea that good results can 
be obtained only by the use of elaborat 
and expensive apparatus. : 


LIST OF PARTS 


1 Mains Transformer (Special), T3 Partridge 
Smoothing Choke 8 henrys (Special), 

LI Partridge 
y Output Transformer (Special), T2 Partridge 
Push-pull Input Transformer, T1 

Bulgin Midget, Type LF36 

1 Resistance 40,000 ohms, $ watt, R2 Erie 
1 Resistance 2,500 ohms, 4 watt, RI Erie 
2 Resistances o.t megohm, } watt, R3, R4 


bd 


al 


Erie 
I Resistance 10,000 ohms, 1 watt,- R6 Erie 
1 Resistance 125 ohms, 2 watts, R5 Erie 


1 Smoothing Condenser 8+8 mfds., C3, C4 


T.C.C. 
1 Condenser 0.001 mfd., C2 T.C.C, 
I Condenser o.25 mfd., Cl T.C.C. 
2 Valve holders, Octak | Premier 
1 Valve holder, 4-pin American type Premier 
2 Valves Type 6L6 Premier 
I Premier 


Valve Type 83. 
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Start Point 


Technical Details of the Main 
Transmitter in the B.B.C.’s New 


West Regional Scheme 


HE problem confronting the En- 
gineering Division of the B.B.C. 
in providing the West of England 
with a Regional programme of 

adequate strength has proved to be one of 
no little difficulty. From the point of view 
of wave propagation the qualities of the 
sub-soil in the Dartmoor area, which 
would otherwise have provided an ideal 
site in the geographical centre of the 
region, are so poor that a power which 
would give a certain specified signal 
strength at a distance of 20 miles in this 
district would produce the same field 
strength at 60 miles in normal country or 
at 200 miles over the sea. 

Accordingly, it was decided to move the 
site of the main station to Start Point, 
where the path of transmission to most 
parts of Cornwall and the South Coast 
would be over the sea. The North Devon 
coast and those parts of Somerset which 
lie under the ‘‘shadow’’ of Dartmoor 
would then be irradiated by a subsidiary 
station at Clevedon—again operating with 
the advantage of propagation over the sea 
to the more remote parts of the district. 

‘The scheme, while providing the re- 
quired field strength over the whole area, 
would be open to serious objection on the 
score of efficiency if power were expended 
in- projecting an equal field’strength over 
the English Channel where ships may be 
numerous, -but revenue from licence fees 
would be small. This objection has been 
overcome by the use of a special aerial 


General view of R 
the station build- š 
ings and the twin 
mast radiators. 


system which is ‘technically one of the 
most interesting features of the station. 
Two steel masts, erected by the J. L. 
Eve Construction Co., act as radiators. 
They are both 45oft. in total height and 
their. bases are‘ spaced approximately 
three-eighths of a wavelength apart. Both 
are energised by the transmitter, one 
directly and the other through a phase- 
shifting network. The principle is thus 
quite: different from that of-the quiescent 
typeof, reflector such as is used in the 
familiar. television receiving aerial. By 
adjusting the constants of the network 
feeding the second mast, the polar dia- 
gram of radiation can be considerably 
modified and has in fact been carefully 


One of the 14,000-volt main anode HT generators in the machine room. Coupled with it is the 
main filament generator which produces 2000 amperes at 28 volts, 
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100 kW 
1050 kc/s 
285.7 metres 


adjusted during the initial test period not 
only to reduce radiation to the South, but 
also to give an increase in both an easterly 
and westerly direction. 

The masts stand on insulators of the 
compression type and a second insulator 
has been introduced in each mast at a 
height of 310ft. from the ground. The 
current is fed into the r4oft. top section 
through a variable impedance bridging 
the insulator. By adjustment of this im- 
pedance the polarisation or angle at which 
the greater part of the energy in the wave 
leaves the aerial has been arranged to in- 
crease the distance at’ which’ interference 
between the ground and sky waves are 
likely to introduce fading effects. 

The usual aircraft warning lights are 
fitted with RF filters in the supply circuits. 
Three groups of three stays spaced in 
planes at 120 degrees support the masts, 
the intermediate stays being attached 
about 2oft. below the insulated gap. 


Protection from Lightning 


The aerial couplings circuits are housed 
in small buildings at the base of each mast. 
The one nearest the transmitter contains 
the phase-shifting network. Concentric 
feeders supplied by Marconi’s Wireless 
Telegraph Co., Ltd., are used to “pipe” 
the modulated RF energy between the 
transmitter and the coupling circuits. All 
the circuits are duplicated and a relay 
system is included to protect the equip- 
ment in the event of a temporary ‘‘earth’’ 
due to lightning. The relay is arranged to 
break momentarily the main anode HT 
supply and to warn the staff by an indi- 
cating lamp when the relay operates. 

The main transmitter and valves were 
supplied by Standard Telephones and 
Cables, Ltd., A spare for any valve can 
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Start Point— 

be brought into circuit by switching and 
the transmitter circuits together with 
their valves are housed in a sub-divided 
metal enclosure through which meters and 
other units may be seen. The meters in- 
cidentally were supplied by Ernest 
Turner Electrical Instruments, Ltd. All 
enclosures containing high-voltage appa- 
ratus are protected by an electro-mechani- 
cal system of interlocks and cannot be 
entered while the high-tension supply is 
connected. 

Frequency control of the carrier wave 
is better than one part in one million and 
the master component is a high-precision 
quartz crystal. Special attention has 
been given to temperature regulation and 
the thermostatically controlled chamber 
for the crystal is installed together with 
all other apparatus associated with fre- 
quency control in a separate room above 
the programme control room. ` A standby 
‘crystal control is built into the transmit- 
ter itself and there is also a reserve unit 
consisting of a master valve oscillator 
which is used in conjunction with a special 
tuned circuit of high stability which is it- 
self thermostatically controlled. 

Including the modulated output stage 
there are four stages in the RF section of 
the transmitter. The first and second 
stages make use of single tetrodes, the 
third employs a water-cooled triode and 
the output stage, four water-cooled triodes 
in parallel push-pull. In the audio-fre- 
quency amplifier triodes are used in push- 
pull for each of the four stages. Air- 
cooled valves in the first and second stages 
are followed by water-cooled valves in the 
third and fourth stages. 


‘*High Power” Modulation 


Modulation is carried out under Class 
“B” conditions at high power level in the 
final stage and negative feed-back is em- 
ployed. As a result the total harmonic 
content even up to go per cent, modula- 
tion does not exceed 2.5 per cent. An- 
other advantage of this system, which has 
been adopted in all recent B.B.C. stations 
is the high overall efficiency which can be 
attained——-an important consideration 
where power consumption represents the 
major item in the operating costs of the 
transmitter. An interesting consequence 
‘of high level modulation is the size 
assumed by the modulation transformer. 
This component, which was supplied by 
the Foster Engineering Co., Ltd., 
measures bft. by 3ft. by 8ft. Oin, 

The modulated RF output is controlled 
by a three-position switch leading to either 
of the duplicate concentric feeders or to 
a water-cooled artificial aerial circuit for 
preliminary adjustments of the transmitter 
“off the air.” 

The water cooling system for the valves 
is interesting. It is a closed circuit in 
which distilled water is circulated by two 
pumps in parallel. In the event of failure 
of one pump the other is capable of taking 
over the full load without the need for 
even a momentary stoppage of the water 
supply. Meters are included to indicate 
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the rate of flow and the temperature 
gradient in the circuit. On the roof of 
the building forced-draught coolers are 
installed in duplicate. The heat trans- 
ferred to the airstream is not wasted, but 
can be used to supplement the normal 
heating arrangements of the station during 
cold weather. The whole of this side of 
the installation has been carried out by 
Rosser and Russell, Ltd. 

The main power supply is taken, under 
normal operating conditions, from the 
Borough of Torquay Electricity Under- 
taking at a pressure of 11,000 volts. There 
are two incoming cables and transformers 
rated at 500 kVA and designed to reduce 
the three-phase, 50-cycle supply to 440/, 
250 volts. 

As is usual at all main stations of the 
B.B.C. there is a stand-by generating 
plant with a reserve fuel oil capacity of 
8o tons to enable transmission to be car- 
ried on in the event of failure of the public 
supply. The prime mover is an eight- 
cylinder, airless-injection horizontal-type 
diesel engine by the Brush Electrical En- 
gineering Co., Ltd., giving 600 h.p. at 
330 r.p.m. _ It is coupled directly to a 
400-kW (0.8 power ` 
factor) alternator 
which generates 
440/250 volts, 3- 
phase at 50 cycles. 
Meters for synchro- 
nising the alterna- 
tor with the main 
supply in order that 
a change-over may 
be effected without 
interruption are 
provided on the 
main switchboard 
in the Power 
House. 

Two auxiliary 
30-kW, 220- volt 
DC motor genera- 
tors are also in- 
stalled in the Power 
House. Their func- 
tion is to supply 
current for the 
transmitter inter- 
locking circuits and _ 
to charge the 220- 
volt, 500 ampere- 
hour storage bat- 
tery. The battery 
which is by the 
Hart Accumulator 
Co., Ltd., is housed 
in a separate room 
and is used for stand-by lighting and for 
the auxiliary equipment of the diesel 
engine.. 

The HT, filament and grid bias sup- 


plies to the transmitter are provided by 


three motor-generator sets in the Machine 
Room. Each generator is duplicated, one 
machine in each pair being held in 
reverse. 

The main, anode HT generator for the 
final RF and modulator stages is a 14,000- 
volt machine made by the English Elec- 
tric Co., Ltd. It has an output of 400 
kW and to the same shaft is coupled the 
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main filament generator supplying 2,000 
amperes at 28 volts. 

The auxiliary anode HT generators 
made by the Electric Construction Co., 
Ltd., consist of two machines in tandem 
delivering 1 amp. at 2,600 volts and 1 amp. 
at 1,200 volts DC. The same firm has 
been responsible for the grid bias and 
auxiliary filament sets which comprise 
three generators in tandem. The filament 
generator gives 80 amperes at 13 volts and 
the two grid bias machines are rated at 
500 volts, 0.75 amp. and 325 volts, 5 
amps. respectively. 

The general design and layout of the 
station follow the lines adopted in other 
B.B.C., Regional stations. In addition to 
the rooms already mentioned there are a 
Control Room where the incoming pro- 
gramme over the land line from Plymouth 
and the general SB network is adjusted and 
if necessary corrected for frequency re- 
sponse, a quality checking room and 
studio for emergency use and the usual 
staff mess-room, valves stores, etc. : 

The main building is 256ft. long, gaft. 
at its maximum width, and 2oft. high. 
Fears expressed in some quarters that the 


Transmitter Hall as seen from the gallery. The transmitter is on the 
right and the modulation transformer and plate feed reactors are in 
the cubicles at the leit of the picture. 


new buildings might prove an eyesore on 
an unspoilt stretch of coastline have been 
allayed by the choice of a buff-toned brick 
which harmonises well with the surround- 
ing landscape. 

Every detail of the new station has been 
thought” out and executed with the 
B.B.C.’s customary thoroughness. Even 
the minor problem of the main entrance 
to the building has been given due con- 
sideration, and a revolving door takes the 
place of the usual hinged doors which 
might give trouble in the high winds which 
are often experienced on the headland. 
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Alice in Wonderland 

ALWAYS recollect, soon after I was 

‘married; trudging along a country 
road on a hiking tour with Mrs. Free 
Grid, and coming at eventide upon an 
old-world ‘country hostelry. My eye was 
struck by the peculiar aptness of the 
hanging sign which proclaimed that with- 
in was to be found refreshment for man 
and beast, and, naturally, I promptly led 
Mrs. Free Grid into its inviting portals. 
To my intense surprise I found that mine 
host was none other than a very well- 
known advocate of temperance, and I 
delivered myself of a few well-chosen 


I promptly led her in. 


words of rebuke on the subject of the evils 
of hypocrisy. 

Instead of being abashed, however, the 
landlord pointed out that it was quite 
evident that I had mistaken. the meaning 
of the word temperance, and was confus- 
ing it with teetotalism. True temperance, 
he explained, meant taking a moderate 
amount of everything, neither drinking to 
excess nor rushing to the opposite extreme 
of being intemperate in abstinence by 
taking too little. Struck by the sound- 


ness of his views, I spent the evening . 


taking a moderate amount of everything 
which his cellar contained, and since then 
I have always been an ardent advocate of 
temperance. 

' This old experience was all brought 
back to me with a rush the other. day 
when I came across yet another instance 
of what I cannot help thinking is sus- 
piciously like hypocrisy, although I am 
probably all wrong. Briefly, an acquaint- 
ance of Mrs. Free Grid has recently 
acquired a brand new vacuum cleaner 
which, whatever its cleansing capabilities. 
may be, certainly produces. the most 
appalling interference to neighbouring 
wireless sets. 

Being deputed. to wait upon the good 
lady, and tender her certain advice as 
they say in the law courts, I was 
astounded to learn that she was an ex- 
employee of a very well-known wireless 
firm, and that this vacuum cleaner was 
given to her as a parting gift to speed her 
on her way. She was quite willing 
to have the apparatus attended to, but 


and make it halt in its stride. 


sat heavily upon me when I ventured to 
criticise her late firm for what I told her 
was nothing more or less than preaching 
temperance on one hand and selling beer 
with the other. 

“I do not claim to be an authority on 
beer; that is probably more in your 
line,” she said, rather tartly, “but I do 
know that there must be some proper ex- 
planation of what admittedly appears to 
be a sort of Alice in Wonderland busi- 
ness.” The good lady was obviously so 
much in earnest that I retracted my words 
and apologised, and am beginning to 
wonder if, after all, there is not some 
simple explanation of this apparent 
anomaly just as there was in the case of 
the temperance business which I have re- 
lated to you. Perhaps you can help me? 
Meanwhile, I have silenced the offending 
vacuum cleaner temporarily with a 
hammer until I can find time to. deal with 
it more scientifically. 


Theory and Practice 


LION tamer I once met used to be 

loud in his claims that the human eye 
possessed the power to quell any animal 
He was, 
however, very loth to accept my invitation 
to spend a night in the fleas’ den at the 
Zoo. Certain wireless theorists remind 
me of him, as although they loudly pro- 
claim that, owing to the “ skin effect,” HF 
can’t hurt no matter how high the volt- 
age, they seem extraordinarily reluctant 
to put.their. views to the test by grasping 
the aerial of a transmitting station when 
it is in action. 


June in January 


puree that, like myself, a good 
many of you are faced with the 
prospect of a very bleak and cheese- 
paring time this summer as the result of 
disastrous investments at Ascot. I very 
nearly lest the proverbial shirt in 
actuality, as I discovered at-the end of the 
first day that I had not enough to pay my 
return fare home. I was, in fact, seriously 
wondering whether I could raise a loan 


on my much-repaired shirt and—pardon” 


me, ladies—culottes de dessous when I 
was offered a lift by a kindly disposed 
bookmaker. : 

In the course of our journey in his 
sumptuous car our conversation ranged 
over many things and, naturally, drifted 
to wireless matters. When he learned 
that I was connected with The Wireless 
World he insisted on taking me home for 
the night, as he had, he alleged, something 
which ought to interest me greatly. He 
dwelt, I found, in one of the stately homes 


_ of England, suitably situated in delightful 


grounds, and I had a thoroughly enjoy- 
able time, so much so that I fear we 
never touched wireless subjects at all, and 
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BIASED | 


By FREE GRID 


it was only after I had left the house in 
my dressing gown during the stilly 
watches of the night in order to take a 
solitary midnight ramble in his beautifully 
wooded grounds that I rather guiltily re- 
membered the object of my visit. 

I had rambled some little distance 
listening to the glorious singing of the 
birds, in which I readily distinguished the 
notes of the blackbird, the cuckoo, the 
screech owl, and a host of other summer 
songsters, when it suddenly struck me that 
it was a most extraordinary thing that 
these- birds should be singing at r a.m., 
and I hastened back to the house as it 
occurred to me that with our foolish 
English method of reckoning time by two 
daily periods of twelve hours instead of 
one of twenty-four, I did not really know 
whether my watch indicated 1 a.m. or 
i p.m. True, it was dark, but I had a 
vague recollection of: reading something 
in the newspapers about a total eclipse of 
the sun being expected, and that, of 
course, would explain everything. | 

When I reached the ancestral mansion, 
I found the drawbridge raised and the 
portcullis lowered and knew at once that 
it was really night, and it was not until 
the morning that I learned the true ex- 
planation of my extraordinary adventure. 
My host, it appeared, had read some time 


Oft in the stilly night. 


ago in my notes of the man who had put 
microphones in the branches of the trees 
in the woods around his estate, in order 
to gather all the vocal efforts of the birds 
into one glorious medley of song, this 
being fed through an amplifier to a loud 
speaker in his library. 

My present host had, however, been 
struck by the utter desolation and silence 
of the woods throughout the long winter 
days and also in the stilly watches of the 
summer nights. He had, therefore, 
merely reversed the process by putting 
the loud speakers in the trees and the 
microphones into a large aviary which he 
had built and equipped with permanent 
artificial sunshine so that his woods were 
at all times filled with song. 
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NEWS oF THE WEEK 


START POINT AND CLEVEDON 


A Regional Service for the South, not Forgetting the Channel Islands 


“THE opening of the Start 
Point and Clevedon trans- 
mitters by the Duke of Somerset 
yesterday afternoon is calculated 
to bring a B.B.C. Regional ser- 
vice to three million listeners 
along the South Coast from 
Cornwall to Sussex, as well as 
to the whole of Dorset and the 
southern parts of Wiltshire, 
Somerset, Devon and Cornwall. 
The 100-kW transmitter at 
Start Point has taken over the 
West Regional wavelength of 
285.7 m., freed by the closing of 
the 50 kW Washford trans- 
mitter. The z21-acre site occu- 
pied by the station, chosen after 
prolonged tests with a mobile 
transmitter, enables advantage 
to be taken of transmission 
over the sea, over which attenua- 
tion is low. The two 450-ft. 
insulated mast radiators are de- 
signed to give a maximum 
radiation to the East and West, 
and some doubt has been raised 
by listeners in the Channel 
Islands as to the quality of 
reception that may be expected 
from the transmitter. In reply, 
the B.B.C. is anxious to point 


out that, while 
primarily intended to provide a 
service to the South-West of 
England and the South Coast, a 
reasonably satisfactory service 
should be available to listeners 
in the Channel Islands. 

The aerial system employs a 
so-called ‘‘ reflector,” and is so 
arranged as to reinforce the 
strength of reception in the 
East and West directions. It 
has no effect on radiation to the 
North, but radiation over a 
narrow arc, the centre of which 
bears 159° from Start Point, is 
reduced. This should not ad- 
versely affect reception in the 
Channel Islands to any appreci- 
able extent, and, due to the 
path from Start Point being 
almost entirely over sea, a good 
signal by the direct wave should 
be available. ` 

When the new wavelength 
agreement comes into effect in 
the autumn the transmitter’s 
power will be raised to the new 
maximum of 150 kW, and this 
will help to stabilise reception 
in the more remote parts of the 
service area. 


the station is í 


The 20-kW Cleve- 
don transmitter, 
which was opened at 
the same time as 
Start Point, is de- 
signed to serve areas 
around Bristol and 
the North and West 
parts of Somerset 
which cannot be 


CLEVEDON’S 375-ft. 
mast radiator is sur- 
mounted by a hinged 
capacity ring, the 
diameter of which 
can be altered ac- 
cording to the opera- 
ting wavelength. 


satisfactorily covered by Start 
Point. It will radiate the 
same programme as the bigger 
station, using the old Bourne- 
mouth wavelength of 203.5 
metres. 

The Bournemouth and Ply- 
mouth transmitters, which closed 
down with the inauguration of 
the two new stations, had been 
opened on October 17th, 1923, 
and March 28th, 1924, respec- 
tively. 


TELEVISION EXPORTS 


Questions and Answers in the House 
Commons 

HE Postmaster-General was 
asked by*Sir Edward Grigg 

in the House of Commons last 
week whether, in view of the 
fact that we now had in prospect 
a market for the export of tele- 
vision instruments, which might 
be lost by delays in the exten- 
sion of television at home, he 
would do his utmost to expedite 
a decision on the question of 
transmission which was being 


investigated by the Cadman 
Committee. 
Major Tryon, the P.M.G., 


stated in reply that the Tele- 
vision Advisory Committee was 
actively engaged in investigating 
alternative methods of extend- 
ing the television service beyond 
the London area, but he had not 
yet received a report on the sub- 
ject. He said that he was satis- 
fied that the Committee was 
fully alive to the considerations 
to which Sir Edward had re- 
ferred. Representatives of the 
Radio Manufacturers’ Associa- 
tion had, he said, submitted evi- 
dence to the Committee concern- 
ing the extension of the tele- 
vision service, and he had him- 
self recently received a deputa- 
tion from the Association on the 
subject. 


HONOURS 
T= order of Knight-Com- 
mander of St. Michael and 
St. George is conferred upon Mr. 
Edward Wilshaw in the Birth- 
day Honours List. Mr. Wilshaw 
has been Chairman and Manag- 
ing Director of Cable and Wire- 
less since June, 1936. 
Mr. Derek McCulloch, B.B.C. 


Mr. Edward Wilshaw. 
Director of the Children’s Hour, 


a 


and famous as a radio * uncle 
since 1929, receives the Order of 
the British Empire. 


BAIRD TELEVISION 
COURSE 


Training for Cinema Projectionists 


SERIES of free instructional 
courses for cinema tele- 
vision projectionists is being 
given by Baird in a specially 
adapted section of their factory 
at Sydenham. The course en- 
tails daily attendance for a fort- 
night ; the next session begins on 
June igth. 

Four lecturers, each expert in 
his own particular field, will 
teach the theory and practice of 
big-screen television, and at the 
end of the two-weeks’ course 
the students will undergo a test. 


“RADIO EARS” OF SOUTH 
AFRICA 
a picturesque site, fourteen 


N 
O miles from Johannesburg 
(says the Johannesburg Star), a 
building is to be transformed 
into the Union’s “‘ radio ears.” 
' Although relays of overseas 


programmes will be the main | 


purpose of the diversity station, 
it will be able to provide reports 
on the Union reception of 
-foreign broadcasts, keep a check 
on South African stations, and 
prove of potential importance in 
Union defence. Consideration is 
also being given to the possi- 
bility of undertaking wavelength 
measurements. 
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TELEVISION NETWORK 


Four More Transmitters for 
Germany 
N addition to the three tele- 
vision transmitters already 
built or under construction, in 
Berlin, on the Brocken and on 
the Feldberg, the German Post 
Office has decided to erect new 
transmitters at Munich, Nurem- 
berg, Hamburg and Vienna. 
Preliminary tests are taking 
place at Hamburg, and it is 
probable that the Hamburg 
transmitter will be housed in 
the high building from which 
these experiments are being con- 
ducted. 


The range of the Berlin 
transmitter is stated to be 
only 12 miles at the pre- 


sent time, but during 1940 the 
range of the station will be in- 
creased to about 35 miles. A 
new television studio building is 
being constructed in the mean- 
time, on the extreme western 
outskirts of Berlin. 

The Brocken transmitter will 
shortly commence test transmis- 
sions, but the station will not be 
ready for operation until the end 
of the year. The Feldberg 
transmitter is not yet completed. 

The German Post Office pro- 
poses to link up the various 
television transmitters by cable, 
and work is proceeding in this 
direction. A central television 
programme will be supplied 
from Berlin for all stations. 

The official introduction of a 
public television service for 
Berlin has: been promised for 
this year. 


WELCOME HOME 

The-Royal Party.to be Televised: - 
E understand that arrange- 
ments have been com- 
pleted for broadcasting and tele- 
vising the homecoming of the 

King and Queen on June 22. 
All stations of the B.B.C. will 
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News of the Week— 

relay a commentary from South- 
ampton Decks between 3.10 and 
3.30 p.m. London’s welcome 
will be broadcast at 5.25, when 
the Royal Party reaches Water- 
loo, and commentators will be 
stationed at the terminus, at Big 
Ben and outside Buckingham 
Palace. 

Television cameras will 
occupy the same positions at 
Waterloo as on the departure of 
their Majesties, but improved 
positions have been found for 
the cameras outside Bucking- 
ham Palace. The mobile unit 
will be stationed to the south of 
the Victoria Memorial. 

Telephoto lenses will give 
close-ups of the King and Queen 
and members of the Royal 
Family on the famous balcony. 


APPLAUSE FILTERS? 
The Need for Control 
ECHNICAL methods of re- 
ducing the applause broad- 
cast in such programmes as 
Music Hall and the Queen’s Hall 
concerts may be resorted to fol- 
lowing a growing correspondence 
from home and overseas lis- 
teners, who complain that too 
much applause is irritating and 
prejudicial to good reception. 
Applause control may soon 
play a much more important 


part in the B.B.C. transmis- . 


sions, with an engineer manipu- 
lating gain on the audience 
microphones throughout the 
performance. At one time it 
was considered that the audi- 
ence might be reminded to re- 
press its feelings, but it is felt 
that this would kill the freshness 
and spontaneity of the broad- 
casts. 


Wireless 
World 


DEMONSTRATION TELE- 
VISION AERIAL 
Unusual Application of an Extending 

der 
AN unusual method of rapidly 
installing a temporary di- 
pole aerial has been evolved by 
Griffin Bros., of Leighton Buz- 
zard. 

The principle employed is 
similar to the “Fire Escape” 
aerial used by the B.B.C. Tele- 
vision O.B: Unit. A di-pole 
aerial and reflector is bolted by 
means of a swivel bracket to the 
top of an ordinary extension 
ladder. It is the work of a few 
moments to place the ladder 
against a house and secure the 
top of the first section to a 
chimney or gutter. The top 
section can then be raised by 
means of ropes from the ground. 

Two engineers can have a 
television receiver operating 
within about twenty minutes of 
the time of its arrival at the 
prospective customer’s house, 
and demonstrations carried out 
by means of the ladder aerial in 
the Leighton Buzzard district (45 
miles from Alexandra Palace) 
have been completely satis- 
factory. 

The idea should prove in- 
valuable to wireless dealers who 
have to tackle the problem of 


Erecting the demonstration aerial. 


television aerial for demonstra- 


L.C.C. School Radio 

THe L.C.C. report on ele- 
mentary schools for the year end- 
ing March 31st, 1938, was issued 
last week. It states that at the 
end of the year under review 300 
schocls were equipped with ap- 
proved wireless installations. 


At the general meeting of Scophony Television, Sir Maurice Bonham- 


Carter, Chairman of the Company, 


stated that Mr. S. Sagall, 


Managing Director, was about to pay another visit to the U.S. in 

order to follow up the interests of the Company contacts already 

established. The picture shows Mr. Oscar Deutsch pointing out parts 

of a Scophony big-screen television receiver to Sir Maurice (left) and 
Mr. Sagal! (right). 


uickly erecting an efficient tion purposes at a small cost. 
q y § purpo 
Guernsey Radio 
FROM_ALL THe Guernsey Civil Aeronauti- 
cal Radio station, which was 
QUARTERS brought into operation on May 


8th, has altered its transmitting 
frequency to 325 kc/s (923 
metres) in order to avoid inter- 
ference with other stations. The 
station uses the call signs GVE 
on wireless telegraphy, and an- 
nounces itself ‘‘ Guernsey ’’ on 
radio telephony. 


Birmingham Radio 

A Brirmincuam “subsidiary ’ 
radio station, providing communi- 
cation and DF facilities for radio- 
equipped aircraft appreaching 
Birmingham Aerodrome, has been 
recently brought into operation. 
The station works on the same 
frequency as Guernsey, 325 kc/s, 
and identifies itself with the call 
signs GEX on W/T and “ Bir- 
mingham’’ on R/T. 


DF at Heston 

Durinc the reconstruction of 
the Croydon Airport Lorenz land- 
ing approach installation, necessi- 
tated by the alteration of the 
approach line, the radio beacon 
at Heston Airport will operate on 
the Croydon frequency of 33.33 
Mc/s (9 metres) for the main 
beacon, and 38 Mc/s (7.89 metres) 
for the inner and outer marker 
beacons. The operation of re- 
construction at Croydon is ex- 
pected to take about two months. 


Debate on Radio Relays 

THe recent decision by the 
Government to renew for ten years 
the licences to private radio relay 
companies, will be debated in the 
“House of Commons to-morrow. 
The debate will also cover the Post 
Office wired wireless system 
recently announced by the P.M.G. 
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B-B.C.’s Overseas Students 

Srupents for the B.B.C. 
training courses continue to be re- 
cruited from all parts of the 
world. In the new: half-session 
which opened last week the list 
included the station directors of 
All-India Radio, from Lucknow 
and Peshawar; two nominees of 
the Rockefeller Foundation, 
U.S.A.; and an announcer from 
the New Zealand Government 
broadcasting service. 


South India Stations 

THe Indian Government pro- 
peses to install a 10-kW medium- 
wave station at  Wellingdon 
Island, in‘the Cochin State, South 
India. Such a station would be 
used largely for official communi- 
cations. The State of Travancore, 
also in South India, has ordered 


from Standard Telephones and 
Cables, Ltd., a 5-kW medium- 
wave broadcast transmitter com- 


plete with speech input equipment 
for five studios, and Blaw Knox 
vertical radiator, to be installed 
at Trivandrum. The wavelength 
selected is 455.9 metres. This 
transmitter will employ air-cooled 
valves only, and final-stage Class 
B modulation. 


Short Waves from Switzerland 


Test transmissions are now 
being carried out by the new 
Swiss short-wave station at 


Schwarzenburg on the following 
eight different wavelengths : 
49-55, 48.66, 31.46, 25.28, 19.60, 
16.87, 13.94 and 11.70 metres. 


News for the Czechs 

Tue first Polish News Bulletin 
in the Czech language was broad- 
cast from Katowice last week on 
758 ke/s (395.8 metres), Accord- 
ing to a report in The Times, this 
is said to be the first time since 
the annexation of Czecho-Slovakia 
that the people of Bohemia have 
been able to hear news in their 
own language except through the 
home stations controlled by the 
Germans. 


Radio and ARP. 

AN ultra-short-wave radio tele- 
phony transmitter was used last 
week during Sheffield A.R.P. 
exercises by Mr. H. Benson, a 
head warden. He fitted the port- 
able transmitter receiver into his 
car as an experiment, and was 
successful in maintaining com- 
munication with headquarters 
while patrolling the streets over 
an area of approximately one and 
a half miles. 


B.SL Chairman 
AT the general council meeting 
of the British Standards Institu- 


tion, Sir Frank Heath, G.B.E., 
K.C.B., resigned the chairman- 


ship, in accordance with the by- 
laws of the Institution. Sir Perey 
Ashley, K.B.E., C.B., was elected 
chairman for the ensuing year. 
He will take over his duties to-day 
at the annual general meeting. 


Logic from the Empire 

Tre Empire stations have re- 
cently cut down the number of 
frequency announcements, in re- 
sponse to letters from listeners. 
Apparently those listeners who 
hear the announcements already 
know the frequency, and those 
who fail to hear them are not 
helped anyway. The fierce logic 
of this argument has prevailed at 
Portland Place. 
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Noise in I elevision Receivers 


SOME UNSUSPECTED CAUSES OF INTERFERENCE ` 
By S. WEST 


HE ultimate limit of sensitivity 

in television receivers, which are 
operating under favourable con- 

ditions as regards the interfer- 

ence level present at the aerial terminals, 
is restricted by the inherent noise volt- 
age developed in the receiving equipment. 
According to the more or less well- 
proved findings of various investigators, 
the noise developed in a normal sound 
receiver, operating at comparatively high 
frequencies, is mainly due to the “shot ” 
noise of the first valve. However, in the 
case of a television receiver, where the 


stage gain is low and the pass-band is ex- 


tremely broad, noise due to the second 
valve in the receiving chain also has some 
effect. Particularly is this the case when 
only a single stage of RF amplification is 
employed ; that is to say, when the second 
valve is the mixer. 

In an article entitled “‘ The Signal-Noise 
Ratio and Superheterodyne Interference 
Problems,’’! Cocking shows that a pre- 
mixer stage gain of at least fourteen times 
is required if the signal-noise ratio is to 
compare with that of a TRF receiver. 
He also pointed out that a gain of fourteen 
times is not readily achieved with a single 
stage, and this is probably still true 
despite the introduction of new valves. 

It is thus apparent that it is desirable, 
when designing highly sensitive vision 
equipment, to legislate for two RF stages. 
Various difficulties arise if a greater 
number of efficient stages are incorpor- 
ated. These difficulties are mainly the 
avoidance of feed-back and the prevention 
of overloading of the mixer stage, which 
can occur under certain reception con- 
ditions and will cause the production of 


the characteristic ‘‘ cross-talk’? screen 
patterns. 
The amount of noise that can be 


tolerated is largely bound up with the 
viewing distance in relation to the screen 
area and the nature of the programme. 

The magnitude of the noise voltage due 
to the early stages is readily computed 
approximately by employing conventional 
formule. It should be noted that the 
band-width figure, required in this calcu- 
lation, is secured from the overall receiver 
response characteristic. 


The High-voltage Unit 


The writer has never been able to re- 
concile the results of such computations 
with the true conditions obtaining in prac- 
tice, however, for the noise has always 
been considerably in excess of that indi- 
cated theoretically. Accordingly, the 
matter was investigated, and from these 
investigations the following deductions 
were made. 

It was first noticed that additional noise 

1 The Wireless World, April 16th, 1937. 


occurred in the receiver upon switching 
on the high-voltage supply and the time- 
base, and it was thought possible that har- 
monics of the time-base oscillator were 
reaching the signal-frequency stages. It 
was found that this could happen, despite 
the order of harmonic involved, but was 
easily prevented by a suitable disposition 
of the units and slight screening thereof. 
Attention was, therefore, directed to the 
high-voltage unit, and it was found that 
this section was responsible for quite a 


PS eS eS SS RS SSS Sea Sey: 


| Baas noise is quite 
as troublesome in television as 
in sound reception, and in this article 
the author points out that the noise 
obtained is often greater than one 
would expect. He shows that this 
is to be accounted for by certain 
stray couplings and indicates how it 
may be remedied. 


large amount of additional noise and that 
fairly elaborate precautions were required 
to remove it. 

The noise emanating from this unit is 
due to the high potential involved and 
takes the form of light brush discharges 
from the wiring of, and the items compris- 
ing, the unit. It is a very difficult matter 
completely to eradicate these leakages, 
mainly because they are so slight as to be 
unnoticeable, even in a _ well-darkened 
room. An electrostatic screen, completely 
enclosing the EHT unit, is desirable, and 
it should be efficiently earthed with a short 
length of heavy gauge, insulated wire. 
The efficiency of this earth lead is of para- 
mount importance, for, in the case of a 
poor earth connection, the radiation of 
interference will be increased rather than 
reduced by the screen. 

The internal wiring of the unit is pre- 


ferably carried out in bare, heavy gauge, 
tinned wire, extreme care being taken to 
ensure an absence of sharp bends and 
proximity to any of the associated com- 
ponents or even to well-insulated objects. 
It is essential to ensure that the EHT 
unit is kept free from the slightest trace of 
moisture, and this applies particularly to 
“stand-off ’’ insulators such as are fitted 
to the high-voltage condenser and trans- 
former terminals. When it is not possible 
to arrange for the complete impregna- 
tion of the apparatus in a damp occluding 
substance, it is often desirable to arrange 
some form of drying apparatus. Success- 
ful results can be had from a 60-W lamp, 
the heat from which is directed to the 
EHT unit by means of a suitable reflector. 
Naturally, such elaborations are not re- 
quired in reasonable humidities, but the 
amount of moisture present in almost all 
rooms is surprisingly high. The screen- 
ing referred to earlier will largely prevent 
an accumulation of dust, but it is desir- 
able to clean at frequent intervals the 
various components comprising the unit. 
All HV apparatus shows a remarkable 
affinity for dust collection. 
_ Probably the simplest way in which to 
check for the presence of such noise is 
by means of a pair of headphones, the 
time-base and the EHT unit being 
switched on while listening for any in- 
crease in the background noise. The 
receiver is, of course, operated at maxi- 
mum sensitivity with no aerial signal. 


The VF Stage 


Despite the fact that these precautions 
entirely. preclude the possibility. of noise 
due to the EHT and time-base units, there 
is another somewhat unusual effect which 
results in- the inherent receiver noise 
being higher than indicated by computa- 
tion. Possibly this effect has already been 
observed, but it has been considered that 
the conditions necessary for its production 
are not ordinarily encountered. How- 
ever this may be, it is not without interest. 

The writer’s attention was first directed. 
to the effect by a user of a sensitive tele- 
vision receiver who stated that the tele- 
vision equipment caused interference on a 
normal broadcast receiver. It is neces- 
sary to point out at this juncture that a 
high noise level exists, and is tolerated 
when operating receiving gear at large 
distances from the transmitter for the 
simple reason that there is no choice in the 
matter. - The effect to be described is 
entirely attributable to this high noise 
level, although a consideration of the fol- 
lowing will indicate the possibility of a 
similar result being due to the picture 
modulation. 

The interference, it was stated, ap- 
peared to be at its worst on long-waves, 
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Noise in Television Receivers— 

and progressively fell off toward the high- 
frequency bands. It was identical in 
character to normal ‘‘shot’’ noise, but 
with the exception that car ignition inter- 
ference, when this had appreciable inten- 
sity, could also be heard in the broadcast 
receiver. 

An examination of this information 
immediately points to the VF stage as 
being responsible, for the interference 
band is that covered by the VF amplifier, 
i.e., 50 c/s to some 2.5 Mc/s (120 metres). 

Upon removing the connection to the 
CR tube grid, this interference is enor- 
mously attenuated. The VF stage is a 
reasonably efficient amplifier of radio- 
frequencies, and they are radiated by the 
extension of its anode lead. 

A sensitive receiver was set up and the 
radiation measured over a wide frequency 
range. The signal level from the lower 
frequency value, which for the purpose of 
this test was arbitrarily fixed at 150 kc/s 
(2,000 metres) up to some 5.0 Mc/s (60 
metres) was maintained at a high inten- 
sity and with a modulation feed connec- 
tion of 12in. to the CR tube caused inter- 
ference in receivers of normal sensitivity 
situated up to 20-30 yards away. 

The interference radiation attenuated 
rapidly at higher frequencies but increased 
again in intensity while passing through 
the IF amplifier pass-band. In this case 
the interference was radiated by the wiring 
of the IF amplifier. 

At 45 Mc/s the noise developed in a 
receiver of high sensitivity which is placed 
in proximity to the original receiver in- 
creased materially the original inherent 
noise level. By removing the VF valve of 
the vision receiver the noise level, as 
measured at the detector valve, was re- 
duced, so that it is apparent there was 
some feed-back of noise at 45 Mc/s. 

It. is considered that this feed-back effect 
may account for the production on the 
screen of interference patterns that cannot 
be explained by the usual forms of IF 
harmonic feed-back. Probably the nature 
of the sync pulses permits the production 
of these spurious patterns. 

_ Obviously, this state of affairs cannot be 
permitted to exist, for, apart from the in- 
crease in the noise level, there is the social 
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obligation of ensuring that undesired inter- 
ference does not mar, for the ordinary 
listener, an enjoyment of the programmes. 


- By reducing the length of the CR tube grid 


lead to a minimum, the radiation of inter- 
ference is greatly reduced, but there is a 
better plan. In an article ‘‘ Television 
Output Circuits,” Cocking describes an 
arrangement of a VF amplifier and sync 
separator wherein the CR tube is con- 
nected to a cathode-follower valve. This 
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arrangement allows appreciable capacity 
to exist for the CR tube connection with- 
out any deleterious effect on the picture 
definition, so that this lead can be 
screened, and the radiation of interference 
entirely prevented. 

If in addition careful screening of the 
VF and RF amplifiers is adopted, the in- 
herent noise level of the receiver is appre- 
ciably reduced, and it is possible to em- 
ploy a much higher overall sensitivity 
while still retaining a reasonably clean 
picture background. 


Test Report 


PHILCO P429 


Superheterodyne Portable Operated ‘Throughout 


by Dry 


HIS is the first of a new type of 
portable receiver to find its way 
into the British market. As the 
result of the introduction of 1.4 

volt valves of low filament consumption 
it- has been found practicable to run the 
LT as well as the HT circuits from light- 
weight dry batteries. Thus the weight 
and inconvenience of charging a lead 
accumulator are obviated to say nothing 
of the troubles sometimes caused by 
creeping of the acid. 

The capacity of the HT and LT bat- 
teries are so proportioned that they both 
run down approximately at the same time. 
Under normal conditions a life of 150 to 
200 hours is to be expected. 

A four-valve superheterodyne circuit 
with AVC has been adopted, yet the total 
weight of the set is only 15$lIb. 

Circuit.—Separate frame aerials are 
used for medium and long waves and a 
third winding is provided for coupling an 
external aerial and earth in the unlikely 
event of this proving necessary, 

The frequency-changer is a heptode and 
this is followed by a pentode IF ampli- 
fier. The second detector stage makes 
use of a diode-triode valve, the single 
diode being arranged to provide both 


‘signal and AVC rectification. Control bias 


is applied to both the frequency-changer 


ist AF 
AMPLIFIER 


SIGNAL, AVC 
RECTIFIER 


LT t5 VOLTS 
HT 90 VOLTS 


The circuit has most of the features found in standard table-model superheterodynes. 


OUTPUT 
STAGE 


AUTOMATIC GRID BIAS 


Batteries 


and IF amplifier. The triode section is 
coupled to the output pentode by the con- 
ventional resistance capacity circuit. 

Negative bias for the output valve is 
derived from a resistance in the HT return 
lead ; a small negative bias is also applied 
to the suppressor grid of the IF valve. . 
The AVC is non-delayed. 


WAVERANGES i 
Medium - - 200—540 metres j 
Long - - 950—1,950 metres 
i H 


An electrolytic condenser is connected 
across the HT battery and for this reason 
contacts on the on-off switch are included 


to break the HT as well as the LT 
circuit, 
Performance.—Any fears that the re- 


duction in filament consumption might 
have an adverse effect on efficiency were 
quickly dispelled when the receiver was 
first switched on. In fact, the liveliness 
of the performance is its outstanding 
characteristic. 

Curiously enough long wave sensitivity, 
usually low in a portable where the 
dimensions of the frame are so small com- 
pared with the wavelength, 
is if anything better in the 
Philco set than that on 
medium waves. We are 
speaking comparatively, for 
even on medium waves the 
set puts to shame -the 
majority of portables em- 
ploying a heavy accumula- 
tor and standard valves. 
Full sensitivity was neces- 
sary only for Radio Nor- 
mandie; for most other 
stations on both medium 
and long waves the loud 
speaker gave its maximum 
with the volume control in 


approximately the mid- 
position, 
The 4łin. permanent- 


magnet loud speaker makes 
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Test Report—Philco P429 

good use of the undistorted output of 200 
milliwatts from the last valve and the 
volume is ample for outdoor as well as 
indoor listening. Due to the enclosed 
back there is quite a fair bass response, 
but as the interior is well filled by batteries, 
etc., there is no pronounced cavity reson- 
ance. 

The inclusion of AVC has distinct ad- 
vantages and we found less difference 
than usual between the performance out 
of doors and inside a steel-framed build- 
ing where screening effects are known to 
be bad. Another effect of AVC is to 
sharpen the minimum resulting from the 
directional properties of the frame and 
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and the top of the cabinet, so that it would’ 


probably pay to remove the chassis if at 
any time a valve should need replace- 
ment. 

The HT battery is divided into two 45- 
volt sections and the various inter-connec- 
tions are made with non-reversible three- 
pin plugs and sockets. A similar method 
of connection, with larger pins of dis- 
similar size, has been adopted for the 14- 
volt LT battery. Replacements are now 
available from the leading battery makers 
and cost 3s. 6d. for the LT and 4s. 6d. 
each for the 45-volt HT units. 

One stands to lose more than the price 
of recharging an accumulator if the set 
should inadvertently be left switched on 


1C5EG 


FREQUENCY CHANGER 


VALVE 
1A7EG 


VOLUME CONTROL 
AND ON-OFF SWITCH —~ — 


there is little doubt that the set would give 
good results for approximate direction- 
finding work on a yacht. 

There are a few whistles on the long- 
wave range, but these are not of the aggre- 
sive variety. The only other possible 
criticism is that the sensitivity appears to 
fall off slightly at the extreme ends of the 
‘medium-wave range. 

Constructional Details.—The circuit 
has been skilfully compressed into a chassis 
approximately şin, square. The valves 
are mounted vertically and there is not 
very much clearance between the screens 
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LT BATTERY 


565 


Five-metre DX 


RECEPTION OF DUTCH . AND 
BELGIAN STATIONS 


ONDITIONS remained favourable for 
long-distance communication on five 
metres throughout the first week in June, 
and G6CW has been heard fairly consistently 
since reporting reception of his signals in 
London last week. : 

We are informed by G5TX, of Newport, 
Isle of Wight, that at 11.15 p.m. on June 
8th R5 signals were received from PAOPN, 
located in Middleburgh, Holland, and also 
from ON4gD] in Knocke, Belgium. 

During this week G6OT, located in 
North London, was heard working with 


Front and back views (the 
latter with one HT unit 
withdrawn). Just below 
the centre of the tuning 
dial will be seen the “ on- 
off” indicator, which is 
coupled te the volume 
control and on-off switch. 


HT BATTERIES 


TUNING CONTROL 


and the designers have for this reason in- 
corporated a ‘‘tell-tale’’ coupled to the 
volume control and on-off switch showing 
a square of red on the tuning dial when 
the set is in use. 

Summary .—The lively performance of 
this neat and handy portable (the dimen- 
sions are approximately 132in. x 8in. x 
8in.) is a tribute to the efficiency of the 
new range of battery valves and to the in- 
telligent use which has been made of their 
possibilities. There can be little doubt 
that this set marks a step forward in the 
evolution of the portable receiver, 


G6DH in Clacton, and also with G6CW, 
while several other London amateurs were 
heard calling stations on the south-east. 
coast, indication that the signals from east 
and west as well as from the north and the 
south were also covering unusually long 
distances on five metres. 


SLADE RADIO CLUB 


NEW hon. secretary has been appointed 

to this club, his name and address being 
Mr. L. A. Griffiths, 47, Welwyndale Road, 
Erdington, Birmingham, 24. Details of the 
proposed summer activities of the club will 
soon be available. 


Professional Status 
for the Radio Engineer 


ACTIVITIES 


T some time or another every radio 
engineer employed professionally 
gives thought to the question of 
securing a diploma or other indi- 

cation of his status which will be recog- 
nised by others in the industry. No 
suggestion of snobbery attaches to the 
desire for an indication of standing in one’s 
profession ; on the contrary, membership 
of a professional institution should be 
regarded as a duty of all qualified engi- 
neers, for it is now generally accepted that 
the backbone of any profession is a sound 
and properly conducted professional 
institution. 

In this connection the claims of the 
Institute of Wireless Technology must be 
considered. Founded in 1925, it is 
claimed to be the only professional body 
in this country devoted exclusively to 
wireless engineers. 

In 1932 the Institute was incorporated, 
and therefore confers on members the 
right to the description ‘‘ Incorporated 
Wireless Engineers.” Membership is 
open to all bona fide engineers connected 
with radio and allied activities, including 
those engaged in broadcasting, manufac- 
ture, research, sound engineering, wireless 
aeronautics, electronics, television, and 
kindred branches of the art. 

Among the several objects of the Insti- 
tute, the following are of interest and 
importance : 

“To create and maintain the status of 
the profession of persons engaged in wire- 
less technology and to set up a high stan- 
dard of scientific and practical efficiency 
in relation thereto, and to secure the main- 
tenance of the efficiency, integrity and 
usefulness of persons practising the same. 

‘To exercise professional supervision 
over the members of the Institute and to 
secure for them such definite professional 
standing as may assist them in the dis- 
charge of their duties.” 

There are several grades of member- 
ship, with the following qualifications : 


MEMBERS, who must be at least 30 
years of age and have been engaged in the 
profession for not less than seven years, 
five of which must be in a position of 
superior responsibility. 

ASSOCIATE MEMBERS, who must be 
at least 25 years of age and have been 
engaged in the profession not less than 
five years, three of which must be in a 
position of responsibility. They must 


pass the Institute examinations, or in cer- | 


tain cases submit a thesis or paper that is 

approved by the Council. . 
ASSOCIATES, who must be at: least 

ai years of age and have been engaged in 


OF THE INSTITUTE OF 


the profession for at least three years. 
They must have passed the Institute ex- 
aminations, or, in certain cases, have sub- 
mitted a thesis or paper which has been 
approved by the Council. 


GRADUATES, who must be at least 18 


years of age, be receiving or have received | 


regular training to fit them for employ- 
ment in the profession, or be employed in 
a recognised branch of wireless engineer- 
ing, or be teachers of wireless subjects, or 
undergoing a course of training to fit them 
for this branch of the profession, and have 
passed the Institute examinations. 


N order to answer the many 

enquiries which “ The Wireless 
World”? is continually receiving 
regarding the objects of the Institute 
of Wireless Technology and the nature 
of the qualification which is required 
of those who wish to obtain member- 
ship, we have invited a member of 
the Council of the Institute to con- 

tribute this article. 


TEA a ee oh 


STUDENTS, who must be at least 16 
years of age and must satisfy the Council 


as to their general education, and be ` 


studying for the profession and/or work- 
ing under the direction of a Corporate 
Member of the Institute. 


In general, as will be seen, all candi- - 


dates for admission to the Institute in any 
grade other than that of Student must 
satisfy the Council as to their knowledge 
of the fundamental principles of radio 
engineering, and to ensure this, two ex- 
aminations are held twice yearly, the Pre- 
liminary Examination in educational sub- 
jects, and the Graduateship Examination 
in technical (professional) subjects. In 
the case of candidates who hold a recog- 
nised educational certificate certain exemp- 
tions may be given in respect of the Pre- 
liminary Examination. The Graduate- 
ship Examination must be taken by all 
candidates. i 

The subjects of the examinations are as 
follows : 

PRELIMINARY. — English. Mathe- 
matics and Mechanics. Electricity and 
Magnetism. Heat, Light and Sound, or 
Inorganic Chemistry. 

GRADUATESHIP.——Electrical Tech- 
nology (one three-hour paper). Wireless 
Technology (two three-hour papers). 
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WIRELESS TECHNOLOGY 


Measurements (one three-hour paper). 

The examination syllabuses are revised 
at regular intervals in order that they may 
conform. with modern accepted practice. 
Here are specimen questions from the 
November, 1938, papers : 


WIRELESS TECHNOLOGY.—What 
are the advantages of incorporating in- 
verse feedback in the audio-frequency 
stages of a receiver? Draw a circuit dia- 
gram of the output stage of an amplifier, 
giving suitable values, and show how 
5 per cent. feedback may be obtained. 

A form of electrical interference en- 
countered in radio work is known as “‘ con- 
ducted interference.’’ Explain the nature 
of this interference and suggest methods 
of eliminating it. 

What is meant by modulation? Des- 
cribe in detail a method of modulating a 
valve transmitter. How can the percen- 
tage modulation of the transmitter be 
measured ? 

Explain in detail how exact synchro- 
nisation is obtained between a television 
transmitter and receiver. 


MEASUREMENTS.—Describe a reson- 
ance method of measuring (a) the effective 
resistance ; (b) the self-capacity of a tuning 
coil at a frequency of the order of 
1,000 ke/s. What corrections have to be 
made, and precautions taken, to improve 
the accuracy of the final results? 

Give a circuit diagram of a valve oscilla- 
tor to be used for laboratory measure- 
ments at frequencies in the region of 20 
Mc/s. Specify as completely as possible 
the chief components used in the circuits. 
Describe one method of calibrating the 
oscillator, 

How would you proceed to determine 
experimentally the impedance, to a very 
small AC, of a LF choke while carrying a 
direct current of, say, 50 mA? Assume 
the inductance of the choke to be of the _ 
order of 20 henries, and its resistance 
about 200 ohms. Test frequency 50 
cycles /sec. 


The Institute numbers amongst its mem- 
bers workers in every field of wireless 
endeavour, and members are to be found - 
in all parts of the world. The services, 
too, are well represented, particularly the 
wireless section of the Royal Air Force, 
and student membership is open to those 
in the Royal Navy, Royal Air Force and 
Royal Corps of Signals who wish to take 
the Institute examinations. The examina- 
tions are of particular value to those leav- 
ing the service for civil life as the qualifi- 
cation conferred thereby will be of material 
help when seeking employment. 
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Professional Status for the Radio Engineer— 

No person is refused admission to the 
Institute providing he can satisfy the 
Council that he is eligible for admission 
both in respect of his theoretical know- 
ledge and his practical ability, but no 
person is admitted until he has proved his 
worth and has shown that his admission 
will be beneficial both to himself and to 
the Institute. 

There are certain definite material 
benefits to be derived from membership, 
such as the meetings at which lectures are 
given and papers read on various phases 
of wireless engineering, a well-stocked, up- 
to-date library, which is available to all 
members and students, the employment 
register conducted by the Institute which 
has proved of value to many members, 
and a mutual aid fund which has been 
established for some years and from which 
it has been possible to help members in a 
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practical manner in times of stress. The 
officers of the Institute, including the 
Secretary, all work in an honorary 
capacity, and theit advice and assistance 
is available without stint to all members 
desiring it. 

The membership of the Institute, which 
has gradually but steadily grown during 
the past fourteen years, has been achieved 
not by admitting all. who applied, but by 
careful selection and admission only of 
those likely to do credit alike to the pro- 
fession and the Institute. It is on these 
lines that all recognised professional insti- 
tutions have grown—not rapidly, but, by 
virtue of their selective principles, slowly 
and surely. 

Anyone interested in securing further in- 
formation concerning the Institute of Wire- 
less Technology may do so by writing to 
the Secretary, at 4, Vernon Place, South- 
ampton Row, London, W.C.x1. 


Random Radiations 


By “DIALLIST” 


Semi-scrambled 


[me other Saturday evening Mr. Ray- 
mond Gram Swing’s weekly talk was 
coming over so well, though I hadn’t been 
finding short-wave conditions too good 
myself, that I thought I’d try to see what 
kind of channel was being used. It didn’t 
take long to light upon it amongst the 
rather high-frequency channels, but I was 
surprised to discover that it was being 
transmitted in semi-scrambled form. - It 
wasn’t the complete scrambling that you 
hear on the transatlantic and other long- 
distance wireless telephone services, which 
makes voices all squeaky and words entirely 
unintelligible. Mr. Swing’s well-known 
voice was easily recognisable, and sufficient 
of the words could be understood to leave 
no doubt that one was listening to his talk ; 
but the transmission had certainly been 
scrambled to some extent. I wonder why 
that’s done with a talk that is being broad- 
cast? Is it to prevent unauthorised relay- 
ing? Or do the G.P.O. engineers find that 
they can obtain better quality by making 
some use of the scrambler at one end and 
the de-scrambler at the other? Is this pos- 
sibly one of the secrets of that wonderful 
absence of background noises on which I’ve 
commented before? 
™ "u "s 
Start Point 


Y the time that you read this the 
B.B.C.’s new transmitter at Start 
Point will be in action, and if you live on 
the South Coast or in the West Country 
you are probably blessing it already. As 
I know from experience, reception of the 
home stations in the southerly parts of 
Devon, Dorset and Cornwall has hitherto 
been none too good; the new station should 
make a great difference with its initial 100 
kilowatts ; and things will doubtless be still 
better when it goes up to 150 with the com- 
ing into force of the Montreux Plan next 


spring. “What I found. during visits to 


those three counties was that though you 
could pick up the home programmes right 
enough, you had to use the set in such a 
sensitive condition to bring them up to good 
volume that every interfering noise, man- 
made or natural, was brought out to the 
full. The high-power transmissions from 
Start Point will provide a far better signal- 
to-noise ratio, to the comfort of all con- 
cerned. a 


sa ee 
Earths Can be Deceivers 


S I write we're enjoying the twenty- 
second day of a completely rainless 
period in my part of the world, nor do there 
seem to be any signs that the end of the 
drought is in sight. It won’t be long, I 


think, before a good. many folk hereabouts 
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begin to c@aplain that their reception isn't 
what it was and to wonder why. I haven’t 
suffered because I took jolly good care 
when I put in my earth-plate to see that 
the hole made for it was deep enough to 


_ ensure its being well down into the under- 


lying clay, where a good contact is a cer- 
tainty at all times and seasons. But, as is 
the case in some places, you have to delve 
pretty deeply to bring about this desirable 
state of affairs. We have a top layer of 
light gravelly soil, and just below it a sub- 
soil that looks good enough for a sound 
earth connection, but actually isn’t in dry 
weather, as I’ve proved by experiment. 
Lots of people are deceived by the appear- 
ance of this soil and dig no further. Re- 
ception is good enough so long as there is 
a normal amount of rain, but there can be 
a very marked falling off towards the end of 
a tainless spell. If your results have been 
poor during the drought, make sure that 
you haven't the same deceptive kind of 
upper subsoil. 
Sa "a "z 
Instruction Needed 


TALKING the other day to an eminent 

designer of receiving sets, I asked: 
‘On what kind of aerial efficiency do you 
base your calculations when you’re evolv- 
ing your circuits? ” He answered, as I 
rather expected he would, that that prob- 
lem was the set designer’s nightmare. 
Aerials may range from the highly efficient 
to the utterly bad, and those who buy the 
set expect it to give a good account of itself 
with whatever kind they happen to possess. 
Tve long thought that set manufacturers 
don't say half enough about aerials in the 
books of the words that accompany 
their sets. Some of them, if they 
mention the subject at all, just say 
“use a good aerial, the higher within 
reason the better,” and leave it at 
that. The ideal method would be to sell 
the aerial as an integral part of the receiv- 
ing equipment- with the set; but that 
wouldn’t work, for obvious reasons. There’s 
no reason, though, why the handbook 
should not contain drawings—with dimen- 
sions—of aerials recommended in order to 
enable the set to be at its best on all the 
wavebands covered. Were such instruc- 
tions issued with every receiver they would 
serve to inspire purchasers, and we should 


AMERICAN TELE. 
VISION KIT. Multi- 
channel reception, 
the need for which 
has not so far arisen 
in this country, has 
been catered for in 
this Meissner tele- 
vision receiver by the 
provision of two pre- 
tuned channels with 
switch selection 
Blank switch con- 
tacts are fitted to 
allow two extra chan- 
nels to be added. The 
vision amplifier of 
the set, which is 
supplied in parts for 
home assembly, em- 
ploys two IF stages ; 
electrostatic deflec- 
tion is used for the 
CR tube. 
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begin to see a diminution in the numbers of 
those ghastly contraptions which ‘still dis- 
figure so many houses and gardens. 


“ "a "u 


P lace-names Again 
EFORE now I’ve commented on the 
differences between one announcer and 
another in the matter of pronouncing 
foreign proper names, particularly place- 
names. During the last few weeks, when 
Turkey has been a good deal in the news, 
Angora has provided a case in point. Some 
of them have called it Angora; others 
Ankāra, making the second a long; others 
again Ankia, with the second 2 short. All 
this is very confusing to the listener, who 
might well imagine that the three varieties 
were the names of three different places. 
The town has an old and accepted English 
name: we don’t talk about an Ankara 
rabbit, with either a long or a suort second 
a! Where there are English names they 
should be used. To me it seems just non- 
sense to talk about Rome, Naples, Munich, 
Copenhagen, Cologne, and Moscow at one 
moment and at the next to turn Gothenberg 
into Göteborg, Marseilles into Marseille, and 
Nuremberg into Nürnberg. If announcers 
want to scrap good old English names they 
should be consistent and give us such 
things as Wien, Firenze, Milano, Bruxelles, 
and Alger. 


Adrift 
Wa trying out a new receiver of 
the ‘‘all-wave’’ type the other day, 
I picked up the tuning note of the 21.47 
Mc/s GSH at 11.38 a.m. This set has an 
auxiliary pointer, which travels about eight 
times as fast as the main indicator round a 
dia] marked from o to 100. At 11.38 the 
reading on the main dial was zı Mc/s and 
that on the auxiliary 11. By 11.40 the 
auxiliary pointer had had to be moved to 
9} to hold the signal. At that moment the 
tuning note was switched off in the studio 
for a minute. When it came on again at 
1r.41 it could only just be heard and the 
pointer had to be moved to 8}. The trans- 
mission opened at 11.42. The volume con- 
trol was then turned right down and the 
set left for just five minutes. The reading 
on the auxiliary dial, when resonance had 
been obtained by a further small adjust- 
ment, was now slightly under 8. I don’t 
know how much further the oscillator would 
have drifted if given a chance, for I was 
too exasperated to continue the experiment. 
Some time, when I have an odd hour to fill 


in, I'll try. 


"a "a “a 


A Futile Business 

What I want to know is how does one 
calibrate a receiver of this kind? Don’t 
write and tell me to give it a good warm 


up first of all; the set had been in use om 


one waveband or another for a good half- 
hour before I picked up GSH; one really 
can’t switch on and “cook ”’ the valves ages 
beforehand every time one wants to use the 
set. And from the way in which it behaved, 
I don’t think that any reasonable amount of 
warming up would have made much differ- 
ence. 


iliary dial if oscillator drift.makes the read- 
ing obtained often quite useless: for future 
reference. It may not matter very much if 
the recorded reading for a strongly received 
station such as GSH proves to be a little 
out when you turn to it at a future ‘time ; 
you can always find a signal of that kind. 


It seems to me a rather ‘utile busi- - 
ness to provide fine tuning and a large aux- ' 


Wireless 
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But it does matter very much indeed in 
the case of ‘‘ difficult ’’ stations if the read- 
ings, laboriously obtained and carefully 
logged, mean nothing. 


Sa "a "a 


A New Game 


OME youngsters in my part of the world, 

who are ardent wireless enthusiasts, 
have invented a new open-air game. It con- 
sists in collecting as many motor car regis- 
tration letters and numbers as possible 
which make wireless terms or the call-signs 
of stations. Until they inveigled me into 
playing I'd no idea how common these were. 
Almost the first car I saw was a DJN and 
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the letters of a good many other well-known 
call signs were soon collected. Then HT 
had come along and GB is, of course, too 
common to be worth counting. ATI and - 
ATC bring back memories of early wireless 
days. I’m still hoping for LTB and AVC, — 
though AFC and AGC have been reported 
by the band. The greatest prizes of all are’ 
the registration plates, which make call- 
signs complete with letters and numbers. 
We are searching ardently for combinations 
such as TPA3, JLT2, VUD3, FZE8, LSY3 
and so on. It’s a fascinating game. Try 
it! At times the excitement quite equals 
that of the now almost forgotten game of 
“ Beaver.” 


Letters to the Editor | 


Frequency Modulation 


HE statement in a letter in The Wireless 
World of May 25th, that frequency and 
phase modulation are the same thing, is 


- indicative of a not’ uncommon misconcep- 


tion concerning the varieties of modulation. 
Readers might be interested in the very 
neat definition given by J. E. Young in 
Part V, “Electric Communication and 
Electronics.’’ It is as follows :— 

A single frequency current wave can be 
expressed as 

i= A sin (arft+6) 

where A is the amplitude, f is the frequency 
(when constant) and 6 the relative phase. 
If any of the three independent magnitudes 
A, f or 6, is slowly varied (slow in com- 
parison to f) the wave is said to be modu- 
lated. The three cases are called ampli- 


tude, frequency and phase modulation, 
respectively. “ HEPTODE.”’ 
Catterick. 


Guaranteed Servicing 


OUR editorial in The Wireless World of 
June rst, dealing with guaranteed radio 
servicing, is well timed. Although there is 
no general scheme of this description it 
should be made clear that both Messrs. Mul- 
lard and Philco have launched and en- 
couraged such schemes ; unfortunately their 
example has not been followed by makers 
as a whole. Certain service dealers operate 
on similar lines, and particulars of the 
writer's methods, together with specimen 
guarantee cards and seals, are enclosed. 
The public has been imposed upon so long 
that it. has grown wary of the unscrupulous 
methods of the bulk of the dealers, and as 
long as manufacturers continue to appoint 
“Service” dealers on the basis of the 


. amount of business obtainable, the reputa- 


tion of the trade and genuine servicemen 
will suffer. i 
Some of the big multiple stores are among 
the worst offenders ; if they employ service- 
men these are so underpaid and so poorly 
equipped (often there is no equipment at all) 
that to do good work is a sheer impossibility. 
Others in the big dealer class put out their 
servicing and coolly suggest a flat rate of 
38. 6d. per receiver, valves extra. l 
Again, it is not generally known that the 
three months makers’ guarantee is due to 


. pressure on the part of the trade, and no 


genuine dealer who knows anything about 
the ‘innards’? of a wireless set would 
bother about the length of the guarantee 
period if he knew that there was a fixed 
charge he could make in the event of break- 
downs after the expiration of the guarantee. 


The Editor does not necessarily 
endorse the opinions of 
his correspondents 


Pe en eet am, 


What must be remembered-is this: in no 
profession is a higher degree of patience and 
intelligence required than in radio servicing. 
It is a profession without parallel and de- 
serves an adequate system of fees to be set 
up and backed by the manufacturers. 

Think of the size of the service shops of 
the big motor car distributors and then look 
for the service room in the average radio 
dealer and the necessity for guaranteed ser- 
vice in radio is emphasised and the need for 
‘‘ weeding out” suggested in your editorial 
is overdue, 

Carry on, Wireless World, make things 
better for the genuine service engineer and 
you will have at least one grateful reader. 

J. PARKINSON, Junr., 
Old Oak Radio Service. 


Whitchurch, Cardiff. 
AS the managing director of a firm 
A specialising in service, and more par- 
ticularly as secretary of an association of 
such firms, I was very interested by your 
editorial in The Wireless World of June 1st. 
The scheme inaugurated by our Danish 
colleagues is similar to one we have had in 
mind for some time, but which we have been 
forced by circumstances to hold in abeyance. 
It would appear that conditions in Denmark 
are somewhat different from those prevailing 
in this country, proving once again that the 
‘foreigner ’’ is much longer sighted, in the 
radio industry at least, than his British 
counterpart. 
_ It is a fact that over 50,000 sets are ser- 
viced annually by members of my associa- 
tion and, as no ‘member of this body is 
allowed to deal direct with the public, it 
will be obvious that 50,000 sets which go 
into the radio dealers’ premises find. their 
way to the service specialist. Actually, 
there are quite a number of trade service 
firms outside the association, and it is prob- 
ably safe to assume that a total of some- 
thing like 80,000 or 100,000 ° sets pass 
through the specialists’ hands every year. 
The difficulty in instituting a scheme for 
the safeguarding of the public lies in the re- 
grettable fact that the majority of radio 
retailers are strongly averse from disclosing 
that their repair work is done by a specialist 
firm instead of by themselves. It would be’ 
thought that the reverse would be the case ; 
rather would one imagine that the retailer 
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would realise that he had a valuable asset 
and one worth publicising by virtue of the 
backing that an independent service organi- 
sation can provide, with its resources in 
skilled personnel, equipment and experience, 

As matters stand at present, members of 
the National Radio Trade Service Associa- 
tion give to their trade customers a definite 
three months’ guarantee on the work and 
material specified on each invoice; this has 
the desired effect of giving the retailer con- 
fidence in the service firm, and in due course 
the public gain confidence in the retailer who 
has that guarantee behind him, even though 
the public is unaware of the actual circum- 
stances. 

It is impossible to avoid a certain propor- 
tion of “returns,” but the percentage is 
very low, and obviously every effort is made 

< to keep the percentage as low as possible ; 
the service firm suffering a high percentage 
of ‘‘ returns” would soon be bankrupt. 

I hope I have said sufficient to make it 
clear that, whilst trade politics at present 
prohibit the adoption of a scheme along 
similar lines to the Danish idea, the reput- 
able service firms in this country do all they 
can to safeguard the interests of the listener. 
Conditions in the radio trade are slowly 
‘changing, and in due course the service 
specialists may be able to take an openly 
‘acknowledged place in the radio industry, to 
the ultimate benefit of all concerned, a state 
of affairs which the present short-sighted 
policies of manufacturers and retailers pre- 


_ cludes, H. C. RYLATT, 
Hon. Sec., National Radio Trade Service 
Lincoln. Association. 


Television 
Programmes 


Sound 41.5 Mc/s. Vision 45 Mc/s. 
An hour’s special film transmission in- 
tended for demonstration purposes will be 
given from 11 a.m. to 12 noon each week- 
day. The National or Regional programme 
will be radiated on 41.5 Mc/s from approxi- 
mately 7.45 to 9 p.m. daily. 


THURSDAY, JUNE 15th. 

3, “ Rococo,” a comedy by Granville Barker, 
3.20, Cartoon Film. 3.25, “ Passion, Poison, 
and Petrifaction ” or “ The Fatal Gazogene,”’ 
by Bernard Shaw. 3.50-4.15, 251st edition of 
Picture Page. 

9, Alfredo and his Gypsy Orchestra. 9.30, 
€artoon Film. 9.35, Gaumont-British News. 
9.45-10.30, 252nd edition of Picture Page. 


FRIDAY, JUNE 16th. 
3-4, Western Film—‘ The Fighting Texan.” 
9, “ Footwork,” a survey of the season’s new 
ballroom steps. 9.20, British Movietonews. 


9.30, “ Sunday in the Country,” No.3. 9.45, 
Cartoon Film. 9.50, Puppet Parade, intro- 


ducing The Ebor Marionettes and the Hogarth 
Puppets. 10.5, Film. 10.15-10.25, Maria 
Antonia de Castro, pianoforte. 


SATURDAY, JUNE 17th. 

3, Cartoon Film. 3.5, Western Cabaret, No. 3, 
with Big Bill Campbell and Evelyn Dall, 3.50, 
British Movietonews. 

9, Gaumont-British News. 9.10-10.40, “ Ah, 
Wilderness,” a comedy by Eugene O'Neill. 
Cast includes Kitty de Legh, Percy Parsons and 
Joan Miller. The action takes place in a small 
town in Connecticut in 1906. 


SUNDAY, JUNE 18th. 
3, The Hogarth Puppets’ with the B.B.C. 
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Television Orchestra. 3.15, Cartoon Film. 
3.20, “ Contrasts,” with songs by Kay Kimber 
and La Marques 1 in Spanish Dances. 3.35-4.5, 
“Five Faces ’—Fibn. 


8.50, News. 9.5-10.30, “ Inquest,” a play 
by Michael Barrington, based on Campbell 
Gullan’s recent production at the Duke of 
York’s Theatre. 


MONDAY, JUNE roth. 

3-4.30, A. Bromley Davenport and Victoria 
Hopper in “ Magic,” a fantastic comedy by 
G. K. Chesterton. 

9, Intimate Cabaret. 9.25, Cartoon Film. 
9.30, “ Rough Island Story,” No. 3, Opening 
up the Atlantic. 9.55, Gaumont-British News. 
10.5-10.45, “ Doctor, My Book,” a play by 
Alicia Ramsey and Rudolph de Cordova por- 
traying the inventor of the Abernethy biscuit. 


TUESDAY, JUNE oth. 

3-4.30, “ Murder on the Second Floor,” a play 
by Frank Vosper. The action takes place in a 
Bloomsbury Boarding House. 

9, O.B. from the stage of the London Coliseum. 
10, British Movietonews. 10.10, “ This 
Cruising,” illustrated in verse and cartoon by 
Reginald Arkell and Harry Rutherford. 10.20, 
Cartoon Film, 10.25-10.35, Esther Fisher, 
pianoforte. 


WEDNESDAY, JUNE‘21st. 
3, Ronald Frankau în Cabaret, with Jean 


Colin and Tollefsen. 3.35, British Movietonews. 
3.45, Fashions for the Beach. 


9-10.30, Jean Murat and Vera Koréne in “ Le 
Deuxième Bureau ’’—Film, 


“Solus” Static Stabilisers 
Regulation of HT Supplies 


THESE instruments, which are essentially 

mains transformers of a special type, 
were developed originally to free X-ray 
equipment from the effects of mains voltage 
fluctuation. They contain: no valves or 
mechanical moving parts and should prove 
of value in many radio applications, particu- 
larly in connection with works’ test and 
laboratory apparatus: 

The “Solus” static stabilisers work on 
the principle of the non-linear impedance of 
an oscillating circuit, containing a condenser 
and a saturated iron choke. The resonance 
circuit LC is in series with the primary of 
the transformer T across mains voltage er. 
The voltage er is divided between the 
primary of T and the resonant circuit, the 
output voltage e2 being proportional to the 
first part. Any variation of the input mains 
voltage results in variation of the impedance 
of the resonance circuit on account of the 
varying inductance of the saturated 
choke L. 

The working part of the resonance curve 
is carefully selected so as to give exact com- 
pensation for the variation of the mains 
voltage, the difference voltage being taken 
over by the resonance circuit. 

The output transformer receives constant 
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input voltage, and consequently the output 
voltage will also be constant. For +17 per 
cent. variation of the input voltage a 
stabilisation as good as +1 per cent. in the 
output voltage is obtained at a regulation 
from o to full load not exceeding 3 per cent. 
Constant frequency is required for good per- 
formance of the instrument. 

Four types are available for 3-, 60-, 120- 
and 300-watt outputs from a nominal input 
voltage of 230. Prices range from £4 15s. 


to {15, and the makers are the Solus 
Electrical Co., 100, Judd Street, London, 
W.C.2. 

HENRY FARRAD’S SOLUTION 


(See page 553) 


S the receiver continues to function for 
gramophone purposes with any valve 
withdrawn except the ‘‘ DD Pen,” the latter 
is obviously a double diode output pentode 
to which the pick-up is directly connected, 
probably through a step-up transformer (the 
power rectifier is evidently of the metal 
type ; or, if a valve, is not counted as such). 
But the valve itself is O.K.; therefore, the 
fault must be in the associated circuits. In- 
creased heat must be due to increased cur- 
rent, which could not be caused by a failure 
in any except the grid-to-cathode circuit. A 
short-circuited bias resistor or by-pass con- 
denser is a possible cause, and so is an open- 
circuited grid leak. But inspection of the 
photo will show that in the lead to the top 
cap, which in the type of valve mentioned 
is the grid terminal, there is a bulge; this 
bulge reveals that the previously common 
but unwise practice has been followed of in- 
serting a ‘“‘grid stopper’’ resistor at this 
point to quell any tendency to instability. 
The practice is unwise because the resistor 
is exposed to a considerable amount of alter- 
nate heating and cooling which increases the 
risk of breakdown. (The large amount of heat 
from the valve, even normally, was com- 
mented on.) The fault appears to have been 
intermittent until Mr. McThrifty took the 
valve away for test, in doing which he would 
have to disturb the connector, and the pull 
on it appears to have rendered the open-cir- 
cuit permanent. However, if this diagnósis 
is correct, the cure is not a matter of great 
expense; in fact, it would be advisable to 
try effecting it free of charge by cutting the 
resistor out entirely and removing the risk 
at this point. If it is definitely unworkable 


that way, it ought to be possible to keep 
the new resistor an inch or two away from 
the valve. 


81 
(AC MAINS) 


No moving parts or 
valves are used in 
the “ Solus ” voltage 


stabiliser which 
utilises the non- 
linear impedance 


characteristic of a 
tuned circuit. 
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Recent 


PHOTO-ELECTRIC 
AMPLIFIERS 

T is usual to take the polarising 

voltage for a PE cell from the 
same source as that supplying the 
anode voltage of the associated 
amplifier valve. Under these con- 
ditions the anode voltage on the 
valve naturally varies with the 
current passed by the valve, and 
if the current drops to a low value 
the resulting rise in voltage may 
be sufficient to damage the cell. 

In order to avoid this risk, 
while still using a common voltage 
supply, the anode-cathode circuit 
of the valve is shunted by two 
resistances in circuit, and one of 
these is arranged to be in series 
with the PE cell and the source 
of supply. 

The arrangement is such that 
any abnormal rise of voltage occur- 
ring in the valve circuit auto- 
matically produces a corresponding 
drop in voltage in the circuit, in- 
cluding the PE cell, thus keeping 
constant the voltage supplied to 
the latter. 

Electrical Research Products, 
Inc., and T. Blashill. Application 
date September roth, 1937. No. 
498865. 
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` DETECTING INVISIBLE AIR: 
CRAFT 


THE presence of a normally 
invisible aeroplane is detected 
by the effect of transmitted USW 
waves reflected from it on to a sys- 
tem of grouped receiving aerials. 
The cathode-ray tube T is fed with 
framing impulses from a time base 
F, and with line impulses from an 
associated oscillator L. The latter 
impulses are super-imposed on 
longer impulses, the combination 
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Brief descriptions of the more interesting radio 
devices and improvements issued as patents 
will be included in this section. 


being fed to and radiated by an 
ultra-short-wave transmitting 
aerial A, 

A number of receiving aerials B 
are distributed at various points 
about the area under surveillance, 
and are coupled at S to the control 
grid G of the cathode-ray tube. Un- 
der normal conditions the receiv- 
ing aerials B will-produce a raster 
on the screen of the cathode-ray 
tube showing one vertical. black 
bar, due to the radiated signals. 
If, however, an aeroplane flies 
through the radiation field, it will 
intercept and reflect some of the 
waves, and these will reach one or 
other of the aerials B at a slightly 
different time to the direct wave. 
The resulting phase difference pro- 
duces another ‘‘ bar” image which 
will change from black to white as 
the aeroplane moves on its course. 
By switching the aerials B in cir- 
cuit, one after the other, the direc- 
tion of the invisible aeroplane can 
be ascertained with a fair degree 
of accuracy. 

Marconi’s Wireless Telegraph 
Co., Lid., and D. L. Plaistowe. 
Application date, August 13th, 
1937. No. 500588. 
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IMPROVING BASS 

REPRODUCTION 
Jee figure shows a form of 
coupling designed to allow due 
value to be given to the bass notes 
in musical reproduction, without, 
at the same time, producing an un- 
natural ‘‘boominess’’ in speech. It 


Use of ultra-short waves and CR 
tube for giving visual indication 
of hidden aircraft. 


_ is also designed to pass the lower 


musical frequencies while reducing 
hum from the mains supply. 

The circuit elements marked R, 
Li, Cr, and Ra in the anode cir- 
cuit of the amplifying valve V, 
together with the resistance- 
capacity coupling which is shown 
feeding . to the next valve Vr, 
conform to usual practice. The 
invention consists in the addi- 


tion of the shunt circuit marked 
Lz, C2 and C3. The values of 
Lz and C2 are made substantially 
the same as those of Lr and Cr, 
and the desired tone control is 
obtained by varying the value of 
C3. By making the value of C3 
equal, say, to that of Cr the re- 
sponse curve is caused to have, 
inter alia, a pronounced drop in 
the neighbourhood of the usual 
mains hum frequency. In general, 
it is possible to select any desired 
point in the frequency response 
curve for similar discrimination. 

F. J. Chart (assignée of M. G. 
Clay}. Convention date (U.S.A.)}, 
November 24th, 1937. No. 500865. 
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EASY CONTROL OF TUNING 


THE correct tuning of a highly 
selective set calls for a degree 
of skill and attention that tends 
to become fatiguing to a listener 
who wishes to make frequent 
changes of programme. Careless 
operation leads to noticeable dis- 
tortion, and, in general, prevents 
ihe set from giving of its best. 

According to the invention, the 
problem is solved by arranging 
matters so that the listener 
searches for a desired station on a 
geared-down tuning control. As 
the critical tuning point is 
approached, however, the gear 
ratio is automatically reduced, so 
that the exact point is reached by 
a much slower movement of the 
indicator needle. 

The fast, or normal control, is 
by direct drive through a friction 


Inventions 


coupling which includes a toothed 
gear. When the incoming signal 
strength reaches a certain value, 
say, when the tuning is within 250 
cycles of the carrier-wave fre- 
quency, a biasing voltage is deve- 
loped, and releases a detent which 
engages and stops the rotation of 
the toothed wheel. This prevents 
any direct drive, and introduces a 
reducing train of wheels between 
the control knob and the shaft of 
the tuning-condenser. 


Electric and Musical Industries, 
Ltd. (assignées of E. N. Muller). 
Convention date (Luxemburg), 
July ist, 1936. No. 500111. 
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Tone-control and 
hum-reducing circuit. 


BEAM VALVES 
HE electrons emitted from the 
cathode of a valve are modu- 
lated by a control grid and 
separated into two streams which 
travel in opposite directions around 
a circular path. At the point 
where they should meet, they are 
deflected by a controlling voltage 
so that they either fall on to an 
electrode, or through an adjacent 
aperture on to a second electrode. 
The various electrodes are so 
arranged that the valve may be 
used as a frequency changer in a 
superhet. receiver. Its advantage 
lies in the fact that the incoming’ 
signals are caused to influence the 
electron stream at a point remote 
from that at which the local oscil- 
lations are applied, so that the two 
signals are mixed to form the in- 
termediate frequency by electron 
coupling. The arrangement pre- 
vents space-charge leakage from 
the ‘‘ virtual ’’ cathode to the con- 
trol grid, and so avoids damping. 
N. V. Philips Gloeilampen Fab- 
rieken. Convention date (Ger- 
many), May 14th, 1937. No. 
500090. ` 


The British abstracts published 
here sre prepared with the 
permission of the Controller of 
H.M. Stationery Office, from 
specifications obtainable at the 
Patent Office, 25, Southampton 
Buildings, London, W.C.2, price 
1/- each. 
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EDITORIAL COMMENT 


Improving Quality 


Frequency Response versus 
Harmonic Distortion 


HE heresy hunters have been 
giving “ straight-line ” ampli- 
fication a rough handling lately. 
It has been assailed on the 

ground that it is neither necessary nor 
even desirable in many circumstances, 
but chiefly, we think, because it has 
in the past monopolised more than 
its fair share of the limelight, which 
should have from the first been dirécted 
equally on the question of harmonic 
distortion. 

It is easy to understand how this 
came about. The apparatus required 
for the measurement of harmonic 
content is much more expensive than 
that required for plotting frequency 
response, and the time taken to ana- 
lyse the total harmonic into its com- 
ponents in order that they may be 
assigned their. relative “ annoyance 
value ”? is considerable. Further, the 
degree of harmonic distortion may vary 
with frequency, and determinations 
must be made at several different 
parts of the scale. 

Few manufacturers have been in 
a position to give more than the 
frequency response of their trans- 
formers, loud speakers, etc., and the 
publication of this information by 
itself has not unnaturally led the 
buying public to regard it as the cri- 
terion by which a piece of audio- 
frequency apparatus may be judged. 
As a result, ‘straight line” response 
has acquired the status of a demand 
which the manufacturer cannot afford 
to ignore. 

Therein lies a very real danger. 
Take the case of an output transformer. 
It is much easier to sustain the re- 
sponse to very high frequencies if 


the physical dimensions of the wind- 
ing, and hence the core, are kept 
small; but this may result in serious 
distortion through working it at too 
high a flux density. Thus in order to 
sustain the “ goodly’ shape of the 
frequency characteristic a designer may 
be forced literally to insert a “ rotten 
core.” Incidentally, this distortion in 
transformer cores has not received 
the attention it deserves, and we would 
particularly commend the series | of 
articles on that subject beginning in 
this issue to the attention of quality 
enthusiasts, professional as well as 
amateur. 

The improvement which has been 
effected in the quality of sound from 
the London television station is due 
largely to the reduction of harmonic 
distortion in the audio - frequency 
equipment, and all who have listened 
to the reproduction through a good 
amplifier and loud speaker will appre- 
ciate the subtle difference from older 
stations in which a.higher harmonic 
content is tolerated. This has been 
achieved without sacrificing either the 
range or flatness of the frequency 
response, which shows that there is 
no irreconcilable antagonism between 
frequency response and harmonic distor- 
tion, at least on the transmitting side. 

At the receiver the frequency response 
may have to be modified to suit room 
characteristics, but harmonic distor- 
tion will always have to be kept low. 
It is here that much leeway remains to 
be recovered, and now that control of 
frequency response has been reduced 
more or less to a matter of routine, 
we hope that designers will show as 
much diligence in seeking out and 
ventilating the breeding places of' 
harmonic distortion. 

In this way we may recover the 
balanced performance which is the 
foundation of all good quality. 
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Distortion in 
Transformer Cores 


Part I. —OSCILLOGRAMS AND WHAT THEY REVEAL 


By N. PARTRIDGE, B.Sc. (Eng.) A.M.LE.E. 


HERE are two distinct types of 
_distortion in audio-frequency ap- 
paratus, (x) frequency distortion 
and (2) harmonic or amplitude 

distortion. To achieve ultra-high-quality 
reproduction it is necessary to study and 
eliminate both. Obviously, it would be 
useless to construct an amplifier having 
a perfect frequency characteristic if it pro- 
duced, say, 10 per cent. harmonic dis- 
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tortion normally occurs in an output trans- 
former? A little reflection will bring home 
the fact that such figures are never called 


i 1 
| HIS is the first of a series of articles | 
in which the question of amplitude | 
{ distortion arising in the iron core of a | 
transformer will be dealt with on a } 
quantitative basis. Information on this ! 
! subject is scarce and ) 
the design data } 
gwen is the outcome i 
i 
i 
i 
i 
i 
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into question. Har- 


VALVE OF ZERO monic distortion 


IMPEDANCE has been com- 


pletely overshad- 
owed by considera- 
tions of frequency 
response. 

The simplest way 
of making the 


Fig. 1.—At (a) is shown an easy method of observing ‘distortion of acquaintance of 
the current flowing in the primary of a transformer, while (b) iron distortion is to 
indicates the equivalent valve circuit. connect the pri- 


tortion at normal volume! Yet, strange as 
it is, this very one-sided treatment seems 
to be accepted as adequate when referring 
to output transformers. 

That iron introduces harmonic distortion 
has been known for a very long time. 
Text-books and periodicals, not omitting 
The Wireless World, make frequent, if 


Fig, 2.—A typical oscillogram obtained from 
the arrangement of Fig. 1 (a). 


obscure, references to it. ‘‘ The core must 
be operated at a low flux density”; “a 
large core should be employed,” etc., are 
typical observations. But how low must 
be the flux density and how big the core? 


Above all, what perceritage harmonic dis- 


mary of an output 
transformer across the 230 v. 50 c/s 
mains with an oscilloscope in series with 
it as in Fig. 1 (a). A typical oscillogram 
is reproduced in Fig. 2 
The sine wave represents the mains 
voltage applied to the transformer, and 
the distorted curve represents the current 
flowing through it. The latter lags behind 
the voltage, as would be expected with an 
inductive load, and is badly out of shape. 
True, the circuit is not the equivalent of 
that in which output transformers are 
usually employed. First, the secondary 
is not loaded, and, secondly, the mains 
must be regarded as having zero imped- 
ance. Fig. 1(b) indicates the corre- 
sponding valve circuit. But although the 
arrangement is not representative of the 
usual conditions of operation, it will be 
seen later that it provides a key to all 
cases. The next step, therefore, is to put 
our somewhat haphazard experiment 
upon a more scientific footing. 
There is a well-known formula which 
runs as follows :— 
Volts x 108 
4.44% Frequency x Core area x Turns ` ` 


Fig. 3.-A series of oscillograms illustrating 
how current distortion varies with flux 
density. ‘‘B’’ is the value of the peak 
flux density. The core material was Silcor 2. 
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Distortion in Transformer Cores— 

“B” is the peak value of the flux 
density reached in the core during a com- 
plete cycle, All the constants on the right- 
hand side of the equation are easily de- 
termined. The volts will be 230 or what- 
ever the mains voltage happened to be 
when the photograph in Fig. 2 was taken, 
the frequency 50 c/s, the core area (in 
sq. cms.) can be measured and the. turns 
upon the primary of the transformer can 
be counted. Thus the peak flux density 
is readily deduced and our photo is at 
once elevated from a typical example of 
distortion to a specific instance of dis- 
tortion at a known flux density. 


AUTO~TRANSFORMER SUPPLYING 
TEST VOLTAGES 
` 


ae 
OUTPUT 


TRANSFORMER 
UNDER TEST 


OSCILLOSCOPE 
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Fig. 4.-A modification of the circuit in Fig 1 
(a) which allows observations of distortion 
at various known flux densities. 


An extension of this idea can be added 
by turning formula (1) round the other 
way, thus :— 

Volts—444 X B x Frequency x Core area x Turns 
108 
(2) 


By selecting a number of values of 
“B” for which we should like distortion 
curves, the required test voltages can be 
calculated. An auto-transformer will 
serve to step the mains voltage up or 
down as necessary and enable us to pro- 
duce a range of current oscillograms show- 
ing how the distortion 
varies with different flux 
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ignored by the reader; the. distorted 
current curves are all that matter for the 
moment. The maximum flux density is 
marked on each photograph. The par- 
ticular material used for the core of the 
transformer was. Silcor 2, supplied by 
Messrs. Magnetic and Electrical Alloys, 
Ltd., of Wembley. This grade of iron is 
commonly employed for speech trans- 
formers, and can be taken as representa- 
tive of general practice. Obviously, 
different grades of iron are likely to pro- 
duce different degrees of distortion. This 
aspect of the problem will receive full 
attention later. 

With a modicum of mathematical know- 
ledge and unlimited patience one can 
analyse the curves of Fig. 3 and produce 
a graph showing the magnitude of the 
various harmonics at all flux densities. 
Fig. 5 gives the result of this labour, and, 
as will be seen in due course, is a highly 
important addition to our knowledge of 
the characteristics of magnetic materials. 

The harmonics are expressed as a per- 
centage of the fundamental—i.c., of the 
true 50 c/s current, Only odd harmonics 
are present, as would be expected from 
the symmetrical nature of the oscillo- 
grams. Even harmonics result in an un- 
symmetrical wave shape. The analysis 
was in all cases extended to the eleventh 
harmonic, but only the third, fifth, and 
seventh were found to be of importance. 

The meaning of Fig. 5 must be 
thoroughly understood before proceeding, 
It shows the harmonics, expressed as a 
percentage of the fundamental, present in 
the current flowing through an unloaded 
transformer when the said transformer is 
connected across a low-impedance’ source 
of such voltage and periodicity as to pro- 
duce the corresponding flux density. The 
figures give no direct indication of the 
distortion the transformer would produce 
in normal use, but rather represent a 
characteristic of the core material. We 
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have to find out how these figures may be 
used as a basis for calculating the per- 
formance of the-transformer in any speci- 
fied circuit. 


Fig. 6.— Showing. how a medium impedance 
in series with. the transformer causes both 
current and voltage to be distorted. 


Increasing the impedance of the AC 
source—i.e., the mains supply—would 
bring conditions more neatly into line with 
those found in practice. Normally, a 
valve can have an AC impedance of any- 
thing from a fraction up to many times 
that of the transformer primary. The 
former case occurs when a low-impedance 
triode is used, and the latter when high- 
impedance tetrodes or pentodes are em- 
ployed. 

Fig. 6 shows the effect of introducing 
an impedance of approximately equal 
value in series with the transformer 
primary. :The flux density was, in this in- 
stance, approximately 7,000 lines per sq. 
cm., and the photograph may be com- 


pared with the corresponding oscillogram 


in Fig. 3.. Note that both voltage and cur- 
rent have become distorted. This is to be 
expected, because the transformer draws a 
distorted current, and therefore the voltage 
drop across the series impedance must of 
necessity be distorted, Hence the voltage 
across the transformer, which is the mains 
voltage minus the distorted drop across 


densities. Fig. 4 outlines 
the circuit suggested. It is 
very important to note 


that a transformer must be 
used for regulating the test 
voltage. Ifa series resist- 


ance or potentiometer 
were employed it would 
act. as a series impedance 


and render the results in- 
consistent. | 
Working on these lines, 


the oscillograms repro- 
duced in Fig. 3 were ob- 
tained. The sine curves, 


in phase. with the voltage, 
were taken for calibration 


purposes, and can be n 


HARMONICS (PERCENTAGE OF FUNDAMENTAL) | 


Fig.. 5.--The graph ob- 
tained by analysing the 
oscillograms of Fig. 4. 


> 


The harmonics are ex- 

pressed as a percentage 

of the fundamental. This 

is a very important series o 
of curves and forms the 

basis of transformer dis- 

> tortion calculations. 
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Distortion in Transformer Cores— 
the series impedance, must also be dis- 
torted. i 

Evidently an. extreme case could be 
arrived at by making the series impedance 


Fig. 7.—A very high impedance in series 

with the transformer results in. distortion 

of the voltage, but gives a pure sine wave 
: current. 


very high compared with that of the trans- 
former, Fig. 7 shows what happens under 
these circumstances. The current be- 
comes a pure sine wave, and the distortion 
is transferred to the voltage curve. The 
flux density during this experiment was 
again maintained at a value of about 7,000 
lines per sq. cm. (See Appendix.) 

To sum up, at one ex- 
treme, where the impe- 
danée of the AC source is 
zero, the current is dis- 
torted while the voltage 
remains a pure sine. curve. 
At the other extreme, 
where the source has a 
high relative impedance, 
the reverse is trué—i.e., 
the voltage is distorted and 
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the resistance of a piece of wire or the 
capacity of a condenser. Actually, it is 
entirely dependent upon the test. voltage, 
or, what comes to the same thing, the 
flux density. A test taken at around 5,000 
lines per sq. cm, will give an inductance 
value perhaps three times as great as that 
measured at roo lines per sq. cm. 


Impedance Calculations 


Definite figures can readily be obtained 
by replacing the oscillograph shown in 
the circuit of Fig. 4 by an ammeter. We 
have already seen how to work out the 
flux densities corresponding to the several 
tappings on the auto transformer by using 
formula (1). The voltage divided by the 
current will reveal the impedance at each 
density. The graph of Fig. 8 shows the 
values obtained plotted against “B.” 

It is true that impedance is equal to 
the voltage divided by the current, but 
in view of the distorted shape of the 
current wave form we ought to think care- 
fully how it should be measured. The 
true impedance to 50 c/s will be the 
voltage. divided by the 50 c/s funda- 
mental of the current. The sine curves 
in Fig. 3 were taken with a known 
current, so that the analysis of the dis- 
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of the transformer and upon the number 
of turns on the primary winding. But 
whatever the design may be, the im- 
pedance or inductance will vary in the 
same manner as the flux density is 
changed, providing the transformer has a 
closed iron circuit of the same magnetic 
material—i.e., Silcor 2. By taking a 
single test at any known flux density, the 
inductance at any other density can be 
obtained by reference to Fig. 8. 

In Part IT it will be shown how the in- 
formation expressed in the graphs of 
Fig. 5 and Fig. 8 can be used to calcu- 
late the distortion produced by any push- 
pull transformer (providing it has a 
closed magnetic circuit of Silcor 2) when 
used in any specified circuit. 


APPENDIX 
An analysis of the wave form illustrated in 
Fig. 7 gave 58 per cent. third harmonic, 34 
per cent. fifth harmonic, and 39 per cent. 
seventh harmonic. These figures are very 
much higher than the corresponding percent- 
ages present in the distorted current curves 
(see Fig. 3 and Fig. 5). This is reasonable, 
because if the distorted current can be repre- 

sented by:— 

T= A, sin (8 + 8,) + A, sin (39 + 8) + A, sin 

(58 + B,), etc., 
one would expect distortion of approximately 
the same order in the distorted flax curve when 
a sine wave current is passed through the coil. 


the current a pure sine 
wave. Clearly, the rela- 
tive impedance. of the 


transformer compared with 
that of its associated valve 
is of considerable import- 


ance. A valve impedance 
is reasonably constant and 
can be estimated from 


figures supplied by the 
manufacturers. But the 
impedance of a trans- 


INDUCTANCE OR IMPEDANCE (ARBITRARY UNITS) 


former, even at a fixed fre- 
quency, is anything but 


Fig. 8.—Dlustrating how 
the inductance (or impe- 
dance) of a transformer, 
with a closed iron circuit 
of Silcor 2, varies with flux 
density. The inductance 
scale is arbitrary. 


constant, and we must look into this ques- 
tion more closely. 

A good many years ago it was the 
custom of certain manufacturers, and, 1 
believe, of The Wireless World as well, 
to state the inductance of chokes and 
transformers when tested at a specified 
alternating terminal voltage. This was a 
very excellent idea, but it has died out, 
and only the inductance figure is men- 
tioned nowadays. One tends to imagine 
the inductance of an output transformer 
as a fixed and constant thing, rather like 


8,000 


8,000 
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torted curves could be converted into 
actual current values. It was found that 
the impedances obtained by using the 
50 c/s fundamental taken from the oscil- 
lograms were practically identical with 
those given when the distorted current 
was measured with a rectifier-type meter. 
This class of instrument gives a reading 
proportional to the mean current. 
Returning to Fig. 8, the scale of im- 
pedance or inductance is an arbitrary 
one. The specific values in any particular 
case will depend upon the size of the core 


But the induced voltage is proportional to the 
d¢ 

at? and the pro- 

cess of differentiation changes the ratio of the 

constants to A,, 3A,, 5A;, etc., thus accentu- 

ating the harmonics. 

No such simple relationship is found in prac- 
tice. When the flux is distorted the iron 
losses increase, owing to the presence of third, 
fifth, and seventh harmonic eddy currents, 
etc., These losses may be represented as re- 
sistive loads across the primary of the trans- 
former tending to reduce the apparent volt- 
age distortion. Hence the accentuation of the 
higher harmonics in the voltage wave form is 
not so great as might be expected, i 


rate of change of flux—i.e., 
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Vertical or Inverted “ 


THEIR MERITS FOR RECEPTION COMPARED 
By F. R. W. STRAFFORD 


(Concluded from page 55 of last 
week’s issue) 


N aerial is a means for obtaining 
an alternating electric current from 
an electro-magnetic wave, and 
may consist of anything from a 

few feet of wire carelessly draped round 
a room to an elaborate structure as used 
in the commercial short-wave stations. 

In the very early days of broadcasting 
it was nothing to 
possess a pair of 
6oft. masts with a 


HE first part of this article 


the early days of crystal receivers are 
neither necessary nor desirable, but it can 
be proved that a high aerial using as little 
wire as possible, i.e., a vertical aerial, is 
the best arrangement for consistent and 
efficient reception. 


For example, an inverted “L” aerial 


of 25ft. height, with a 25f{t. horizontal 
portion, is not as desirable as a single ver- 
tical wire 5oft. in height, although the 
same length of wire 
is used in both cases. 
Before discussing 


twin oft. -spaced ! : ; | the theoretical rea- 
inverted “L” or : dealt solely with the generation | sons underlying this 
“T” aerial of some ; and properties of the electro-magnetic i statement let us 
rooft. span. Any- | wave which constitutes the means : consider the possi- 
thing smaller was | for radio communication. In this | bilities of erecting 
tia ia ae article its interaction with the l o be . E 
days the motam ^ receiving aerial is considered.. | average semi- de- 
bitious outdoor L OO i tached two-storey 


aerial would have 
been regarded as useless when judged by 
those early standards. 

The general ‘‘decadence’’ of the 
aerial system of to-day has been due 
largely to two causes. First, 
creased sensitivity of receivers in general 
has rendered moderate reception possible 
in many cases on a few feet of indoor 
aerial, and, secondly, now that radio is a 
commonplace ‘‘across the counter” 
trade, manufacturers and dealers in their 
fierce price competition are not risking the 
loss of a prospective sale by adding a few 
pounds for an efficient and attractive 
aerial system. 

This article, however, has been written 
for the listener who has sufficient technical 
experience to appreciate that, while recep- 
tion is possible on a few feet of aerial, it 
is usually limited to a few high-powered 
and local stations on account of the 
general level of man-made interference 
radiated from thé house wiring, etc, 

Naturally, the colossal aerial systems of 


the in-- 


dwelling house has 
dimensions approximately as follows :— 
Height from ground to eaves, 2oft.; height 
from ground to top of chimney stack, 35ft. 


When a listener decides to erect a fairly > 


good outdoor aerial he usually purchases 
a 20 to 25ft. pole to support the remote 
end of the aerial. Masts taller than 25ft. 
are usually disproportionately expensive 
and difficult to erect, particularly in con- 
fined spaces. With this major expense in 
mind the listener usually does not go to 
the further expense of attaching the other 
end of the aerial to his chimney stack, 
since it involves the hiring of ladders and 
often a builder’s jobber to scale the roof 
and do the necessary work. Hence this 
end of the aerial is usually attached to 
the gutter boarding at about 2oft. above 
ground level, a point which may usually 
be reached by a little precarious balanc- 
ing on bedroom. window sills. In prac- 
tice, therefore, the average good outdoor 
aerial may be regarded as having a mean 
height of 25ft. 


Fig. 2.—The effects of various shaped aerials in a vertically polarised electro-magnetic field. In 
all the above cases the voltage V is proportional only to h and not to 1. 
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L” Aerials 


Now consider a vertical aerial which 
may conveniently comprise a vertical 
metal rod of, say, toft. in length attached 
by some insulating means-to.a 12ft. mast 
suitably lashed to the chimney stack it- 
self. Allowing 2ft. overlap for the mast 
to the chimney stack, and rft. for the 
vertical metal rod to the mast, the total 
height of this arrangement above the top 
of the chimney stack will be roft. Adding 
this to the average height of the stack 
above the ground, this works out to a total 
height of 54ft., rather more than twice 
that of the inverted “ L ” aerial previously 
described. 


Effective Height 


It must be remembered that in the ver- 
tical system it is not only the roft. rod 
which comprises the aerial, but the length 
added by the down-lead must be added to 
this figure. 

The effect.of a vertically polarised wave 
upon an aerial is to create an EMF in all 
those parts of the aerial which are verti- 
cally disposed or may be resolved into 
their effective vertical components. Fig. 2 
should make this quite clear. 

The electro-magnetic wave emanating 
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Vertical or Inverted “L” Aerials— 

from a broadcast transmitter may arrive 
at the receiving aerial by two paths. First, 
there is what is known as the direct wave 
which travels over the surface of the earth. 
This wave is vertically polarised and its 
departure from verticality due to the im- 
_ perfect conductivity of the earth as des- 
“cribed in the first part of this article is not 
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Generally speaking, therefore, the aim 
of the-listener should be to dispense as 
much as possible with the horizontal por- 
tion of his aerial, and provide greater ver- 
tical height. In this manner the aerial 
will be responsive mainly to the vertically 
polarised direct wave, and fading will be 
much less noticeable. 

Although the horizontal portion of an 


inverted “L” 
aerial does not in- 
crease the . actual 


EMF generated in 
the aerial, it adds 
capacity to the sys- 
tem, and in thereby 
reducing its total 
impedance assists in 
driving more cur- 
rent through the re- 
ceiver input circuit. 
Hence more volt- 
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INCREMENTS IN LENGTH OR HEIGHT IN FEET 


Fig. 3.—Signal voltage developed at 877 ke/s for various incremental 

Vertical polarisation of the field existed 

for these measurements. The slope of the curves depends also upon 
the receiver input impedance, but the above are typical. 


aerial lengths over 25° feet. 


very great. These direct waves are of 

great importance since the service is based 

. upon the fact that their properties do not 
vary during the course of the day. 

The waves which arrive by the second 
path are those reflected from the upper 
electrified atmosphere, more properly 
termed the ionosphere, and these waves 
are often referred to as ‘‘sky waves.” The 
strength of these waves depends upon the 
reflecting condition of the ionosphere, 
which is subject to seasonal, daily, hourly 
and even momentary variations of con- 
siderable magnitude, These waves account 
for the general increase in medium- 
wave signal strength at night time, and 
all the fading and distortion effects 
which every listener must have observed. 


Minimising. Fading 


Broadcasting transmitter aerials 
gradually reverting to types (notably ver- 
tical radiator masts) which transmit as 
little energy as possible at high angles, 
thereby minimising the production of sky 
waves. 

The sky wave is subject to severe 
changes in polarisation during the process 
of reflection, and it can be shown that, in 
- general, the horizontal portion of the 
receiving aerial is mostly responsible for 
the resultant fluctuation of signal EMF. 


are 


age is available 
across the . input 
impedance of the 
receiver. 

. The curves in 
Fig. 3 are very 
interesting in this 
respect. In curve 
(a) the effective 
signal voltage from 
the London Re- 
gional transmitter 
was measured 
across the first 
tuned circuit of a 
typical broadcast 
receiver, and this 
voltage had been 
plotted against in- 
crements of length 
of. the horizontal 
portion of an inverted ‘‘L”’ aerial, Fig. 4 
(a), whose vertical down-lead is fixed at 
asft..in length. Curve (b) shows what 
happens when the increments of length 
are now disposed vertically as shown dia- 
grammatically in Fig. 4 (b). It is at once 
apparent from the 
earlier paragraph 
that our average 
a5ft. high inverted 
“L” aerial will 
require a horizontal 
wire of at least 5oft. 
to.provide the same 
signal input as a 
vertical aerial 
whose tip is 45ft. 
from the ground. 
With our average 
of 54ft.. for the 
vertical type of 
aerial described the 
available signal is 
even greater. 

The reason for the 
rapidly increasing 
signal strength as a 
result of extending 
the increments in 
the vertical direc- 
tion is that the EMF generated in the 
aerial is increasing proportionately with 
the height, and that the capacity of the 
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aerial is very much the same whether 
disposed herizontally or vertically. 
Hence there must be a net gain of signal 
strength at least proportional to the in- 
crease in height above 25ft. 

In addition, the anti-fading character- 
istics are markedly better, particularly in 
the case of local-station fading where the 
sky wave is reflected earthwards almost 
vertically. 

A. further point to remember is this. 
Theoretically the field strength of a ver- 
tically polarised wave is uniformly distri- 
buted close to the earth’s surface. In 
other words, theoretically the voltage de- 
veloped in a roft. vertical wire is half that 
produced in a 2oft. wire, and so on. In 
actual practice the presence of surround- 
ing conducting objects introduces a depar- 
ture from this condition, and the higher 
elements of length are usually more effec- 
tive than the lower parts. In densely 
populated areas, therefore, there should 
be many cases in which even greater ad- 
vantages will accrue from the use of the 
high vertical aerial as compared with the 
average 25ft. high inverted “L.” 


Signal-to-Noise Ratio 


Even when such vertical aerials are 
erected without the provision of anti-in- 
terference performance (i.e., transformers 
and screened down-lead) it must be remem- 
bered that interfering fields are usually 
located below the roof level of the build- 
ing, hence the additional height above the 
roof, while increasing the signal strength 


` markedly, does not materially increase the 


interference level. This fact, added to 
that of the partial demodulation of the 


. weaker interference by the stronger signal 


at the detector, gives an unexpected in- 
crease in general signal-to-noise ratio over 
the inverted “L” in most cases. Also it 
must not be forgotten that the greater 
superficial area occupied by the plane of 
an inverted ‘‘L’’ aerial invites the pick- 
up of additional interfering fields emanat- 


ADDED INCREMENTS 
OF HEIGHT 


ADDED INCREMENTS 
OF 


LENGTH 


Fig. 4.— Diagram ee the method of adding incremental length 


for the curves of Fig. 3. 


ing from points nearer its horizontal ex- 
tremity—a condition which is entirely 
absent in the case of the vertical system. 
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Vertical or Inverted “L” Aerials— 

A vertical aerial as previously described 
and recommended is admirably suitable 
for conversion into an anti-interference 
aerial. The reader is probably acquainted 
quite fully with such devices and the man- 
ner in which they perform, but it is 
thought that a little repetition will not be 
amiss, ; 

The reason why an aerial may be made 
to reduce substantially the effect of inter- 
fering fields from electrical appliances lies 
in the different properties-of the interfer- 
ence and signal fields respectively. 

If the location of an aerial is moved a 
few yards the signal intensity will suffer 
a negligible change. This is obvious be- 
cause if the transmitter is 10 miles distant 
and the aerial is moved 10 yards, either 
towards or from the transmitter, the 
theoretical change in signal strength will 
be related directly to the percentage 
change in distance which in the above case 
is only about 0.05 per cent. 

On the other hand, the interfering fields 
which are usually confined to within a 
short distance from the aerial will, by re- 
moval of the aerial of a few yards, fall 
off rapidly in intensity since the percentage 
change in distance is great. 

Summed up in a few words, we may say 
that anti-interference aerials possess that 
property by virtue of the different respec- 
tive ratios of changes in signal and inter- 
ference fields with respect to distance both 
in the azimuthal and zenithal plane. 


10 TO 20 FEET 
METAL ROD 
AERIAL 
TRANSFORMER 


TWIN SHIELDED 
TRANSMISSION LINE 


RECEIVER 
TRANSFORMER 


Fig. 5.—Circuit of typical vertical anti-interference aerial. 


The interference effects experienced by 
the average town and country listener are 
in general caused by induction between 
the house wiring (which carries the inter- 
fering currents) and the down-lead from 
the aerial, which must naturally provide 
the closest coupling since it is brought into 
the house. Of course, indoor aerials are 
coupled over the whole of their length, 
which naturally accounts for their poor 
receptive properties when interference is 
present. 

In order that the effects of the inter- 
-fering fields may be removed or reduced to 
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negligible proportions the down-lead must 
be rendered ineffective to these fields. 

It would require another article to ex- 
plain why a shielded down-lead will reject 
the interfering fields but allow the signal 
fields to pass, but it should be pointed out 
that the simple shielding of the down-lead 
alone is insufficient since it only removes 
the electrostatic component of the inter- 
fering field. The magnetic component 
must be removed by using a balanced 
transmission line, making it necessary to 
provide matching transformers at both 
extremities of the balanced and shielded 
line. 

Fig. 5 depicts a typical circuit of a ver- 
tical anti-interference aerial system. It 
will be noticed that a separate earth is con- 
nected to the aerial primary so that the 
shield of the transmission line is discon- 
nected from the aerial circuit and is 
earthed only at the receiver end. This is 
a very important point because interfering 
EMFs induced magnetically in the shield 
would cause currents to flow through the 
primary of the aerial transformer via the 
capacity of the top aerial element to earth. 
The interference would then be trans- 
formed into the transmission line in the 
same manner as the signal and no rejec- 
tion would result. 

The design of the transformers presents 


many difficulties if an attempt is made to - 


secure negligible signal loss due to their 
insertion. Naturally, it is impossible to 
match accurately the aerial transformer to 
the aerial imped- 
ance excepting at 
one frequency, 
and one must rely 
upon resonance and 
leakage effects’ to 
provide an average 
good response. At 


problem of match- 
ing the transformer 
to the receiver in- 
put impedance de- 
pends purely upon 
the value of the 
latter, which varies 


ELECTROSTATIC 
SHIELD 


very considerably 
between different 
makes. 

Some compro- 


mise is necessary in 
this respect, and it 
is usual to design 
for a resistive input 
of about 2,000 to 
3,000 ohms for a 
good average performance on receivers 
selected at random. 

At first sight it might appear that the 
overall signal loss occasioned by the use 
of transformers and transmission line 
might be high, but an important addi- 
tional property which so far as the author 
is aware is unknown, or rather unappre- 
ciated at the moment, is introduced during 
the process of changing from a plain ver- 
tical aerial to the  anti-interference 
system. 

Consider a vertical wire of height H+L 
as shown in Fig. 6 (a). The little dot 


the receiver end the 
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marked P represents a point at which the 
aerial will be cut later. A receiver is con- 
nected between the base of the aerial and | 
ground. If the field strength is E volts 


toe 


per metre, the open circuit voltage ‘‘e 


Fig. 6.—For a given uniform signal field the 
effective voltage for the arrangement of (a) 
is less than for (b). 


generated across the receiver terminals will 
be given the expression 
"i: E (H+L) 
S ; 

Of course, it is assumed that “H” is 
small compared with the wavelength, and 
for our 54ft. aerial this condition will be 
satisfied over medium and long waves. 

Now let us earth the base of the aerial 
and open the wire at the point P as shown 
in Fig. 6 (b). It can be shown mathe- 
matically that the open circuit voltage 
generated at the point is now given by the 
equation 


e=E H+) 


so that if “L” is small compared with 
“H” the available signal voltage is 
doubled. Now by reference to Fig. 5 we 
see that this has been done, so that the 
transformer and line losses are partially 
offset by the increase in available signal 
voltage. 

The full analytical treatment of the pro- 
blem is beyond the scope of this article, 
but it is results which matter, and these 
in practice support fully the results of the 
theoretical treatment making the vertical 
anti-interference aerial an efficient system 
both for the reception of adequate signal 
voltage and discrimination against 
localised interfering fields. 

It is not unusual in practice to obtain 
a reduction of between 30 and roo times on 
local electrostatically induced interference, 
and a reduction of between 10 and 20 times 
of magnetically induced interference. 

The average reduction of signal strength 
due to the transformer and line may be 
kept to within four times so that a high 
signal-to-interference discrimination. is 
maintained. The results in many cases 
are nothing short of astounding, particu- 
larly when the interfering fields are pre- 
dominantly electrostatic and are located 
close to the lower portion of the transmis- 
sion line. 
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Wireless on the Mauretania 


NINE AERIALS, THREE TRANSMITTERS, 


DF AND BROADCAST DISTRIBUTION 
APPARATUS 


ORE than ordinary interest is 
being taken in the maiden 
voyage of the recently com- 
pleted Cunard White Star liner 

Mauretania as, apart from being repre- 
sentative of the last word in modern ship 
building, she is the bearer of a famous 
name. No part of a ship’s. internal 
economy has been changed so drastically 
as the wireless department during the 
_generation which separates the two 
Mauretanies. In 1907, when the original 
Mauretania set out on her maiden voyage, 
there was, comparatively speaking, very 
little wireless apparatus to describe, 
although what there was was regarded in 
a far less matter-of-fact manner than is 
the multifarious and complex installation 
which the new ship is carrying on her first 
voyage across the Atlantic. 

The wireless equipment of the new 
Mauretania is designed to enable the fol- 
lowing services to be carried out:— 
Reception of Press messages; long wave 
telegraphy; medium wave telegraphy ; 
short wave telegraphy ; short wave com- 
mercial telephony ; continuous “‘ distress ”’ 
watch ; direction finding; emergency trans- 
mission on 600 metres. 

To provide the above services nine 
aerials and three separate transmitters are 
employed, one for each of the short, 

‘medium, and long wave channels. The 
‘medium and long wave transmitters will 


All four transmitters are housed in 


The new Mauretania 
leaving the Mersey 
on her maiden 
voyage. She will be 
able to communicate 
simultaneously with 
both sides of the 
Atlantic and with 
another ship. 


i 

HE progress 

which wireless 

| communication has 

| made during the past thirty years is | 
| strikingly brought out when a compari- } 
| son is made between the relatively crude | 
| spark transmitter and non-amplifying i 
| receiver carried on her maiden voyage by ` 
| the old Cunard liner “Mauretania,” and | 
ı the wireless apparatus carried by the | 
| new ship of that name. The apparatus | 
: carried by the new “ Mauretania” is ' 
! described in this article. H 


be used for telegraphy only, but the short 
wave transmitter is suitable for both tele- 
graphy and telephony. There are four 
separate telegraphy receivers, one being 
reserved exclusively for Press reception, 
All these receivers are all-wave instru- 
ments, but each will normally be used 
only on one particular waveband. 

The arrangement of the apparatus 
enables three separate telegraphy services 


one room. The medium and long wave apparatus 


is seen here, 


discovered for correcting 


to be carried on at the same time. 


Thus, 


for instance, during a transatlantic 


` voyage, the ship is able to maintain com- 


munication with another ship, and simul- 
taneously with land stations on both sides 
of the Atlantic. These three services will 
be completely independent of the news 
service which, by itself, may account for 
about eight hours working per day. 

In addition, there is the short wave 
telephony service. Booths have been 
placed near the telegraph office and the 
lifts so as to be readily accessible for pas- 
sengers receiving incoming calls. The tele- 
phone equipment is a compressed replica of 
an inter-continental wireless telephone 
installation, and will permit passengers to 
communicate with any subscriber either 
ashore or in a similarly equipped ship in 
any part of the world, in complete privacy 
and with the assurance that pọ unauthor- 
ised listener can overhear their conversa- 
tion. The telephone transmitter will also 
enable broadcasting to be carried out from 
the ship and relayed by broadcasting sys- 
tems on both sides of the Atlantic. 


Progress in Direction Finding 


It is fitting that the new Mauretania 
should be equipped with the most up-to- 
date DF apparatus, because the original 
ship of that name was noteworthy as being 
the first merchant ship in which wireless 
was used for direction and position finding. 
The Marconi-Bellini-Tosi system was in- 
stalled experimentally early in 1912, tests 
being made by engineers during several 
Atlantic crossings. In those days signal 
detection was by means of a crystal which 
was so insensitive that a DF range of 
about 15 miles was considered quite good. 
A number of interesting and important 
discoveries with regard to wireless direc- 
tion finding at sea were made during these 
early voyages, and much light was thrown 
on the effect of the metalwork of the ship 
on the performance of the equipment. 
Since then’, of course, means have been 
all “ship”? 
errors, and the true bearing is now read 
directly on the direction finding instrument. ` 


JUNE 22nd, 1939. 


Wireless on the Mauretania— 

The latest pattern direction finder, of 
the Marconi-Bellini-Tosi type with fixed 
acrial and rotating goniometer is provided 
on the new ship. This has been designed 
primarily for use on the bridge, and is 
housed in a robust casing which is 
mounted directly upon the deck. It pre- 
sents an appearance similar to that of an 
ordinary binnacle so constructed that the 
direction finding scale is inclined towards 
the observer, and affords clear and accur- 
ate observation of bearings. The second 
scale on this instrument is coupled to the 
gyroscopic compass so that true Great 
Circle bearings may be directly observed. 
A loud speaker is contained in a panel 
below the scale. 

The room on the bridge in which the 
direction finder is installed has direct 
access to the chart room. It is completely 
copper lined, and all incoming conductors 
are fitted with filters. This thorough 
screening will protect the circuits from 
ship’s electrical interference, and so greatly 
facilitate operation, with a resultant 
improvement in performance. 

The ship is equipped with auto-alarm 
apparatus which will maintain an auto- 
matic 600 metres watch for 24 hours per 


By means of the short wave transmitter, 
direct communication can be maintained at 


all times with both sides of the Atlantic. 

day. In the event of an alarm call being 
received, this instrument rings bells to call 
the attention of the radio officer and the 
officer of the watch. A loud speaker can 
also be used if required. This auto-alarm 
is of unusually robust construction, and a 
special test unit is incorporated so that 
the sensitivity can be checked at any time. 
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A standard spark emergency transmit- 
ter, tuned to 600 metres, is fitted near to 
the automatic alarm. This equipment. is 


The direction finder which is mounted on 
the bridge enables the true bearing to be read. 
A second sca‘e on the instrument is coupled 
to the gyroscopic compass so that true great 
circle bearings may be directly observed. 


designed to work from an emergency 
battery, and is the most powerful spark 
emergency equipment which can be in- 
stalled under international regulations. 
The advantages of the wide frequency 
band of spark transmitters for real emer- 
gency work are fully recognised, and the 
design of the transmitter makes it espe- 
cially suitable for this purpose. 

Power for the transmitters and receivers 
is provided by three alter- 
nators, and the total driving 
power used when carrying 
out all the wireless services 
concurrently will be less 
‘than 30 -h.p. With the 
exception ofthe lifeboat 
equipment, the wireless 
apparatus occupies four 
positions in the ship. The 
three transmitters, and the 
alternators which supply 
power to them, are housed 
in two separate rooms, the 
direction finder on the 
bridge, and the remaining 
equipment, including all re- 
ceivers, emergency trans- 
mitter, automatic alarm, 
etc., in the main wireless 
control room. 

The whole of the equip- 
ment, with the exception of 
the direction finder, is con- 
trolled from the main wire- 
less control room. These con- 
trols include starting and 


The echometer sounding device 

makes use. of supersonic pres- 

sure waves through the water 

to plot a contour of the sea 
i bed. 
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stopping machines, means of adjusting the 
power and type of emission of the trans- 
mitters, keying, etc. There is also tele- 
phone communication between the wire- 
less control room and the three other wire- 
less centres, communication with the 
pursers, and the ship’s inter-communica- 
tion system. . 

Two motor launches, one on the port 
and one on the starboard side, are fitted 
with complete wireless equipment, 

Seven radio officers will be carried. 

In addition to the above wireless equip- 
ment, sound reproducing apparatus pro- 
vides entertainment in all parts of the 
ship from radio, gramophone or micro- 
phone sources. A specially designed re- 
ceiver is incorporated in order to receive 
broadcast programmes, which can be dis- 
tributed to any of the numerous loud 
speakers which are installed in the public 
rooms in all parts of the ship. About fifty 
loud speakers are fitted in the lounges, 
smoke-rooms, verandahs, dining saloons 
and the Grand Hall. i 


The PA Installation 


Experience has shown that, in order to 
achieve a better distribution of sound, a 
large number of loud speakers distri- 
buted throughout a room is preferable to 
one or two large instruments. Conse- 
quently, this policy has been carried out 
in all rooms to ensure an even and pleas- 
ing tone. Also, since, as is well known, 
people in a room absorb sound, local 
volume controls are fitted so that the 
steward in charge of each room can adjust 
the volume of sound as a room fills or 
empties. 

In order to harmonise with their sur- 
roundings, the loud speakers have been 
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Wireless on the Mauretania— 
built into the structure of the ship. In 
several cases the loud speakers are hidden 
in the ceilings of the rooms. For example, 
in the Grand Hall ‘eight loud speakers 
have been arranged in the round of the 
dome. 

The main feature of this PA installation 
is its great flexibility. While a broadcast 
programme is being relayed to certain 
rooms, other parts of the ship can be 


The P.A. apparatus enables broadcast con- 

certs, programmes of gramophone records, 

or concerts given aboard, to be distributed 
throughout the ship. 


supplied with music. from gramophone 
records, the ship’s orchestra being relayed 
“simultaneously to yet another part of the 
vessel. These programmes are completely 
interchangeable, and their distribution can 
be altered at will from a central control 
panel. 


| 
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The bridge of the Mauretania is also 


‘equipped with the Marconi echometer 


sounding device, by means of which the 
present-day navigator can obtain, in a 
moment, the depth of water under the 
ship, no matter how quickly this may 


vary. The officer of the watch can obtain. 


this information in the comfort of the 
chart room, with his charts before him, 
and without the necessity of calling other 
members of the crew from their ordinary 
duties. Those who have had experience 
of the ordinary methods of depth sounding 
by swinging the lead will appreciate the 
advantage and convenience of this. 

Use is made of pressure waves through 
the water, these being emitted by the 
echometer at a frequency above the 
audible limit. The advantage of using 
these supersonic frequencies is that they 
can be concentrated into a beam, which 
means that they can be transmitted verti- 
cally from the ship’s hull, with a conse- 
quent economy in power. Reception, be- 
ing within a sharply defined area, is not 
affected by submarine or other parasitic 
noises. Two means of indication are pro- 
vided, the visual indicator and the auto- 
matic recorder. With the visual indicator, 
the depth of water under the keel is 
shown many times a minute by a “ peak ” 
of light on a calibrated scale. The recorder 
automatically plots a graph of the con- 
tours of the sea bed. These are compared 
with the known contours of the sea bed 
as recorded in charts, and so enable the 
navigator to fix the ship’s position with 
reasonable accuracy. In addition, when 
the echometer is used in conjunction with 
the DF apparatus, the navigator can 
obtain a further check by comparing the 
reading obtained by one instrument with 
that of the other and with the depths indi- 
cated on the chart. 

The whole of the installation has been 
carried out by The Marconi International 
Marine Communication Co., Ltd., which 
also supplied the equipment on the orig- 
inal Mauretania. 


The circuit diagram mentioned in Philip Cowe’s letter. 
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PROBLEM CORNER-25 


An extract from Henry Farrad’s corre- 
spondence, published to give readers an 
opportunity of testing their own powers of 
deduction :— 

Howell House, 
Keston. 
Dear Henry, 

I have recently made up a small battery 
set to use in our week-end bungalow, where, 
of course, no mains supply is available. It 
went beautifully the first time I took it 
down there; the next few times the tone 
seemed rather distorted, and after a few 
weeks the HT battery which had been brand 
new, was run right down. I thought it 
might have been rather a dud battery, so 
got another, but the same story applies to 
it. I am quite certain that something is 
wrong, because batteries used almost every 
day in other sets last longer, and the tone 
is only good the first time the battery is 
used on my set. 

I enclose the circuit diagram in case it is 
of any help. I have checked over the con- 
nections carefully; as you see, the switch 
is arranged to disconnect both LT and HT, 
and a combined HT and GB battery is used. 
The usual accumulator LT seems to function 
normally, and I have taken good care to see 
no acid has leaked out. The HTB is kept 
quite dry. But perhaps you can suggest 
something. i 

Yours sincerely, 
Philip Cowe. 


Why were Mr. Cowe's results so unsatis- 
factory?—Solution on page 589. 


LOUD 
SPEAKER 
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Adding a Beat Frequency 
Osci lator By D. P. TAYLOR 


COMMUNICATION SET FEATURE 
A DOMESTIC ALL-WAVE SUPERHET 


"HE specification of all modern 
communication-type receivers 
includes a beat-frequency oscil- 
lator (BFO for short), as the use 

of such a device is essential for the recep- 
tion, of morse signals with a superhetero- 
dyne receiver. It is not, however, gener- 
ally appreciated that it can also be of 
great use to the listener who is interested 
only in the reception of short-wave broad- 
casting stations. 

When a receiver of this type is tuned 
to a broadcasting station during an in- 
terval in the programme, the only indica- 
tion of the presence of that station is a 
fall in -noise level as the AVC comes into 
action, or a deflection of the tuning indi- 
cator if one is fitted. 

The receiver actually handles in much 
the same way as a straight set with the 
reaction control below the point of oscil- 
lation. If the station is very weak, or at 
the trough of a deep fade, it may be 
passed unnoticed, and in this way a 
station is missed, whereas had its 


Fig. 1. Circunt diagram of the beat frequency oscillator unit. 
justment of teat note is desired CI can be replaced by a smaller fixed 
condenser with a variable trimmer wired in parallel. 


presence been known it might have been 
brought up to a satisfactory level for 
reception by careful manipulation of the 
controls, 

This difficulty is overcome in the case 
of a straight set by searching on the short 
waves with the receiver in a state of oscil- 


t 

i HE small unit described 
in this article can easily 
' be added to most modern 
| superhet receivers and it will 
‘greatly enhance the enjoyment 
| of short-wave listening. By 
i making all carrier waves 
! audible, stations are not passed 
! over unknowingly and many of them 
! can be brought up to good pro- 
‘gramme level by careful adjustment 
l of the set. It also enables CW 
i transmissions to be received on an 
| ordinary domestic all-wave superhet 
t 


lation, and a beat note is then heard as 
the receiver passes the frequency of the 
transmitter. 

What is required, then, is some means 
whereby the same effect can be obtained 
with a superhetero- 
dyne receiver. 

The obvious 
thing to do is to 
make the second 
detector regenera- 
tive so that it can 
be used in an oscil- 
lating condition for 


searching. 
This has, how- 
F e cono ever, a number 


of disadvan- 
tages, such as, for 
example, increased 
noise level, diffi- 
culty of adapting 
an existing re- 
-ceiver, risk of cir- 
cuit misalignment, 
and in any case a 
diode is usually 
used as a second 
detector in a 
modern receiver. 
Fortunately, 
a similar effect can 
be obtained by the use of a BFO, which 
is simply an oscillator tuned to a fre- 
quency near to that of the receiver IF, 
with which it beats, and so produces an 
audible note after rectification by the 
second detector. 

Possibly older hands will remember the 


If ad- 


APPLIED TO 


separate heterodyne valve which was 
sometimes used with early short-wave sets 
for searching and for the reception of 


morse stations. A. BFO is exactly the 
same thing, with the advantage that as 
the IF is fixed, variable tuning, wave- 
change switching, ganging, etc., are un- 
necessary. 

It is a simple matter to add a BFO to 
practically any short-wave superhet, 
either home-made or commercial, and the 
unit shown in the accompanying photo- 
graph was actually designed to fit into 
the cabinet of any modern mains-operated 
receiver, i 


BFO Circuit 


The circuit diagram is shown in Fig. x 
and it will be seen that a screen-grid valve 
is used as an electron-coupled oscillator. ` 

The tuned circuit LxCz, which deter- 
mines the frequency of the oscillations, 
can be purchased complete in a screening 
can similar to that of an IF transformer, 
or it can be made easily by those in- 
terested in home construction. 

As most modern receivers have an IF 
between the frequencies 450-470 kc/s, the 
unit is designed to cover this range, the 
exact adjustment being made by the 
trimmer condenser Cr inside the screening 
can. 

No difficulty should be experienced in 
obtaining oscillations if the correct type 
of valve is used; an ordinary screen-grid 
valve proves very suitable and has the 
advantage that the anode and screen cur- 
rent requirements are very small. The 
final choice of valve will be governed by 
the heater voltage of the receiver, for a 
4.0-volt supply an AC/SG or a KTZ63 for 
6.3 volt are suitable, but valves having 
similar characteristics could be used. 
Screening of the valve and tuned circuit 
is necessary to prevent the possibility of 
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interaction between harmonics of * the, 


oscillator and the signal frequency circuits 
causing “‘ false carriers’’ to be generated. 

The degree of coupling to the second 
detector is not very critical, but it should 
be kept. fairly loose as this is more favour- 
able for the reception of weak signals, an» 
other point in favour of screening. 

The anode of the BFO valve is coupled 
to the anode of the second detector diode 
(or the grid of the second detector if a 
triode or tetrode is used) through a coup- 
ling condenser C5 of the. order of a few 
micro-microfarads. This condenser can 
consist of a few turns of insulated wire 
twisted around the diode anode lead. 

A variable resistance R3 is included in 
the anode supply to the valve, and this 
should be adjusted to the maximum re- 
sistance value which gives satisfactory 
oscillation, and once set it should not re- 
quire further adjustment. 

For the benefit of those interested in 
home construction, the following details 
of the tuned circuit are given: The coil 
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Lı consists of 170 turns of 36 SWG double 
silk-covered wire on a paxolin former rin 
diameter, the winding length being 
approximately 1jin., the cathode tap 
being 55 turns from the earthed end. 

This coil has an inductance of about 350 
microhenries, so that a capacity of 
approximately 0.00035 mfd. is required 
to tune it to 465 kc/s. A pre-set con- 
denser having a maximum value of 
0.0005 mid. is satisfactory. 

A finer control of frequency can be had 
by the use of a trimmer of smaller value 
shunted by a ‘‘ postage stamp ’’ type fixed 
condenser. 

As the BFO will be used on occasions 
only, and not continuously, a switch can 
be fitted in the position shown to cut it 
off when not required. 

In the unit shown in the photograph a 
small variable condenser is connected 
across the coil for adjustment of the beat- 
note frequency and a corner of one of the 
moving vanes is bent over so that it 
short-circuits in the position of maximum 
capacity and so acts as an on-off switch. 


Gramophone Records 


J the course of some correspondence deal- 

ing with recording matters I believe cer- 
tain readers were good enough to suggest 
record titles worthy of inclusion in one’s 
library. $ 

Perhaps space could be found to republish 
these in collected form. Record purchase 
still seems something of a lottery‘ wire 
edge” top register and banjo-like piano tone 
are’all too familiar. : 

‘Could: the recording companies be per- 
suaded to mark or catalogue items which are 
particularly interesting on the score of tech- 
ni¢al excellence? 

Maybe, candour in affairs commercial can- 
not reasonably be expected to go to such 
lengths. However, I have a notion that Mr. 
Voigt could furnish a very useful list. 

London, $.W.15. J.L. GREATOREX. 


Quality from Headphones 
ANY thanks to Mr. Partridge for his 
article debunking the ‘‘ straight-line ’’ 
fetish of the quality fans. This sensible 
comment on the futile chase after “‘ per- 
fect’? reproduction was long overdue, 
For myself listening is a serious matter, 
wherein not only excellent quality as heard 
by my own ear and not by the whole street, 
but complete absence of distractions, are 
necessary conditions for the enjoyment of 
the items that I select for hearing. So I 
have one set for the family, which drools 
out dreary dance-music the whole day and 
about the quality of which I do not care two 
hoots, and a pair of phones carefully 
matched to the medium impedance triode 
output of a simple RF-det.-AF set for my 
personal listening. This gives me, owing 
to the sensitiveness of the phones, the 
choice of quite as many programmes as the 
family superhet, and incomparably better 
quality. 
For high-quality headphone listening, 
good phones are essential. They need not 
be extremely sensitive; indeed, low resis- 


tance. windings and a good output trans-, 


-the least possible. 


The Editor does not necessarily 
endorse the opinions of 
his correspondents 


paras noi tt in rs 


former are best. 
the diaphragms and the ear-drums should be 
The diaphragms them- 
selves respond extraordinarily well over a 
very wide-range of audio frequencies, but 


-Josses occur mainly in the air space men- 


tioned. . 

I have obtained superb effects by using 
a medical stethoscope applied to a single 
old-fashioned horn-type speaker unit and 
believe there are possibilities in a modernisa- 
tion of this system. . 

In conclusion, may I say that there is 
more in Mr, Partridge’s article than mere 
debunking ? It is also a reminder that there 
is a profound difference between the art of 
communication over long distances by radio, 
and the art of loud communications over 
short distances by air vibrations—which 
latter is better known as Public Address. 

As a radio man pure and simple, I am 
not interested in PA. What happens after 
I have produced an audio-frequency vol- 
tage or reasonable magnitude by means of 
“ detection” from a high frequency carrier 
wave, is not my pigeon; the PA people can 
amplify it up to entertain a whole town if 
they want to. For me the interest lies in 
producing that small audio-frequency vol- 
tage—picking it out of the congested muddle 
of etheric vibrations after it has come, per- 
haps, from the far ends of the earth. That 
is true radio. The rest is public address 
work. It is time that serious technical radio 


‘men realised it and concentrated on their 


own speciality. “ INSTRUCTOR.” | 


Swindon. 


Reproduction Level and “ Scale 


Distortion ” 


S Mr. J. R. Hughes has not come for- 
ward with a defence of his letter, pub- 
lished in The Wireless World of April 13th, 
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against Messrs. Pacent and Likel’s criti- 
cisms of it published in your issue of 
May 18th, on the subject of ‘reproduction 
level, I am venturing to break into the 
correspondence. My satisfaction with Mr. 
Hughes’s letter, unlike Messrs. Pacent and 
Likel's, is unqualified, for I agree with 
every word of it, and feel that the gap 
shown by the latter correspondents between 
original and reproduced sound levels is ex- 
aggerated, as is also the description of the 
drastic results that would follow an attempt 
to reproduce sound in the home at concert 
loudness. In doing so, I would recall the 
actual measured results I contributed to, 
the issue of March roth, 1938, in an article, 
“Loud Speaker v. Orchestra.” These 
were obtained with a General Radio Sound 
Meter, used to compare original full orches- 
tral performances in the Queen’s Hall during 
rehearsal with the same items during the 
concert later in the day, reproduced in a 
typical living room about 14ft. x 12ft.,; with, 
if anything, more than the average amount 
of sound-absorbing surfaces, supplied by a 
push-pull triode output stage rated ationly 
14 watts and feeding an old xoin. R.K. 
energised loud speaker. 

The level marked in Pacent and Likel’s 
article as ‘Concert Hall Energy Level,” 
approximately 100 phons, is nearly the 
loudest I observed at the peak of such an 
exceptionally noisy piece “ds Strauss’s 
“ Also Sprach Zarathustra ’’; and as it is 
described by them as maximum orchestral 
reproduction my measured results seem to 
be in good agreement. But the level 
marked ‘‘Home Energy Level,” and de- 
scribed as the maximum normally toler- 
ated, is only about 70 phons (even when 
boosted somewhat in the bass); whereas ‘in 
my home tests it was possible to obtain the 
full concert hall meter readings without 
overloading the very moderate output stage 
or producing excessive loudness for listen- 
ing. I say “listening,” because I assume 
Pacent and Like] are considering this, and 
not people who wish to concentrate on a 
book, still less those who want to carry on 
a conversation. The average loudness 
during the concert was, of course, much less 
than the above maximum—actually. it was 
in the region of Pacent and Likel’s ‘‘ Home 
Energy Level ”—but in the concert hall it 
would, if anything, be less still, owing to 
the programme control bringing up the 
gain on quiet passages. 

When adjusted for full concert hall loud- 
ness, the reproducer was not audible to 
neighbours; though this ‘statement prob- 
ably would not hold good for open windows 
or flimsy party walls. Even so, it is not 
certain that it would be considered a serious 
nuisance, as symphony concerts are not a 
large part of the programme material, nor 
are climaxes a large part of symphony con- 
certs. If music haters insist on being in 
the same room, or very close to it, there is 
no difficulty in equalling or even exceeding 
concert hall loudness with a few milliwatts, 
by resorting to high-quality headphones. 

I consider, then, that sound reproduction 
at original loudness is not so much out of 
the question as is often thought. 

“CATHODE RAY.” 


AUTOMATIC FREQUENCY CONTROL 


N connection with the article under the 
above heading on page 545 of our June 
8th issue, we are asked to point out that the 
principle of operation has been evolved as a 
result of research work in the laboratories of 
the Telefunken Company. 
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NEWS @ WEEK 


RADIO RELAYS 


Ma‘or Tryon Outlines the Post Office Plans in the 
House of Commens 


THE debate on radio relays in 
the House of Commons last 
week was precedéd by a state- 
ment from Major Tryon, the 
Postmaster-General, in which 
he said that although it was the 
intention that wireless broad- 
casting should go on in time of 
war, the system would be liable 
to deterioration or occasional in- 
terruption as a result of inter- 
ference from various sources, 
from which a wire service would 
be immune. Therefore, the 
Government desired to develop 
wired broadcasting to the maxi- 
mum possible extent. The relay 
companies with their existing 
plant and resources could make 
a valuable contribution towards 
the Government’s objective, and 
he hoped that local authorities 
would bear that aspect of the 
question in mind, and give 
favourable consideration to 
applications from suitably quali- 
fied companies. 

He made it clear to the House 
that it was no discredit to the 
Post Office, with the immense 
amount of work that they were 
doing, to say that they would 
get more wire broadcasting if 
they also called in the aid of the 
relay companies. Licences to 
such companies will be extended 
for a further period of ten years 

_from January rst next, subject 
to certain modifications in re- 
gard to the programmes supplied 
to subscribers and the control cf 
exchanges in time of emergency. 
The new licences will also con- 
tain a provision enabling the 
P.M.G. to require a relay com- 
pany to lease wires at a suitable 
rental for the purpose of obtain- 
ing programmes from a B.B.C. 
studio entirely by wire. 


Telephone Broadcasts 

Dealing with the proposed 
Post Office telephone broadcast- 
ing service, Major Tryon said 
that the subscriber would be 
able to use his ordinary receiving 
set which could be adjusted and 
attached to his telephone. He 
would still be free to get in touch 
with any station he might fancy 
at home or abroad. The radio 
trade was prepared to supply 
and maintain receiving sets of 
special design which would en- 
able the best use to be made of 
the telephone broadcasting ser- 
vice. On the assumption that 
the arrangements would prove 
satisfactory, he proposed to 
start the service on the basis 
that all sets used by subscribers 
would be supplied and main- 


tained through the usual trade 
channels. 

The Post Office, he said, was 
in consultation with the B.B.C. 
concerning the arrangements to 


be made for the selection of good | 


foreign programmes to supple- 
ment the B.B.C. programmes. 
He hoped that about the end 
of this year a Post Office tele- 
phone broadcasting service 
would be started in the Central 
London area and practically the 
whole of Edinburgh, Birming- 
ham and Manchester. The cost 
to the subscriber, he said, would 
be less than 1s. per week and 
the more it was under 1s. the 
better the Post Office would be 


pleased. Following the debate, | 


which resulted in a Government 
majority, Major Tryon said that 
although experiments with the 
use of electric light wire for relay 
had not been successful in the 
U.S.A., the G.P.O. were continu- 
ing their examination of this 
matter to see if this very useful 
existing set of wires could not be 
put to further use. It was pro- 
posed that the relay services 
should be connected now, he 
said, so that if an emergency 
should agise they could, if neces- 
sary, maintain the ordinary 
broadcast services at once, 


“EMPRESS OF BRITAIN” 
Wireless on Their Majesties’ Return 
Journey 

VERY facility that wireless 

can offer—with the possible 
exception of — television—has 
been at the disposal of Their 
Majesties, the King and Queen, 
on their return journey across 
the Atlantic in the Empress of 
Britain, 

The vessel’s wireless equip- 
ment includes Marconi tele- 
graph transmitters and receivers 
for long and short wavelengths, 
short-wave duplex telephone ap- 
paratus with world-wide range, 
a wireless direction finder. and 
two lifeboat wireless installa- 
tions. f 

It is possible to arrange micro- 
phones in selected places aboard 
the ship to relay the orchestra, 
concerts and other events of in- 
terest. By means of a special 
wireless receiver, broadcast pro- 
grammes can be received and 
distributed throughout the ship 
and gramophone records can be 
used to relieve the orchestra. 

In addition to handling the 
enormous amount of telegraphic 
traffic accruing from Their 
Majesties’ presence aboard the 
liner, the equipment offered im- 
mediate facilities for the King 
and Queen to speak direct by 


- radio telephone to either Canada 


or to Great Britain during the 
whole of the voyage. 


THE NEW 450-kW RADIO-PARIS transmitter at Allouis has recently 


been conducting night tests on 1,648 metres. 


The station is equipped 


with four z50-metre radiating masts for which special anti-fading 
qualities are claimed. In the background of this picture can be seen the 
transmitting aerials of the French short-wave station, Radio-Mondial. 
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SUNDAY AFTERNOON 
TELEVISION 


Summer-Time Close Down 


E understand that Sunday 
afternoon television pro- 
grammes will be temporarily 
suspended during the summer 
holiday period from July 16th to 
September 17th inclusive. Some 
reduction of programme hours is 
essential owing to the absence of 
staff on holiday, and it is be- 
lieved that this arrangement will 
cause the minimum of incon- 
venience to viewers. 

Another reason for the can- 
cellation is the fact that most of 
the staff have joined some form 
of National Service, which re- 
quires absence for training. 


AFTER MONTREUX 


Power Increases in Scandinavia © 
VERY substantial increase 
in the power output from 

Scandinavian medium- and 
long-wave broadcasting stations 
will occur when the Montreux 
Plan comes into force. 


Denmark 

Denmark will bring her num- 
ber of medium-wave stations up 
to three with the erection of a 
new transmitter at Thorshavn, 
Faroe Islands. It will operate 
on 359.7 metres (834 ke/s) with 
a power of 5 kW. 


Sweden 

The present number of Swed- 
ish transmitting stations on the 
medium- and long-wave band is 
31. Two new stations are to be 
added at Alvesta and Gotland. 
The following power increases 
are planned: Motala will raise 
its power from 150 to 200 kW, 
Sundsvall and Gothenburg from 
10 to 120 kW each, Falun from 
2 to 100 kW, Hörby from 60 to 
100 kW, and Kalmar and 
Halmstad from 0.2 to 10 kW 
each. 


. Norway 


In Norway, 14 transmitters 
with a total power of 353 kW are 
in operation, and the proposed 
addition of four new stations 
will raise this figure to 365 kW. 
Finland 

Apart from the new Olympic 
Games central short-wave trans- 
mitter at Bjorneborg, which will 
work with a power of 100 kW, 
Finland will not add to her 
present number of thirteen sta- 
ions, but three of them will in- 
crease their output: Turku from 
«5 to 100 kW, Helsinki I from 
1o to 120 kW and Helsinki II 
from 1 to 10 kW. 

The estimated output of Scan- 
dinavian stations by March next 
year will be 1,670 kW, as com- 
pared with 995 kW at present. 


THE DIRECTOR OF TELEVISION 
SPEAKS 


R. GERALD COCK, B.B.C. 
Director of Television, 

will, in a television talk at 
9 p.m. on June 26th, to discuss 
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News of the Week— 

the results of a recent question- 
naire which yielded more than 
4,000 replies, He will also take 
this opportunity to thank the 
viewers who responded. 

It is not thought likely that 
any further questionnaire will 
be issued to viewers. yet, but the 
B.B.C. ‘wishes to keep the 
viewers’ register up to date by 
adding the names of those new 
viewers who are prepared to co- 
operate in similar ways in the 
near future. 


NO RADIO RELAYS IN GRIMSBY 


DEPUTATION from the 

Grimsby Chamber of Trade, 
the Grimsby and District Radio 
Engineers’ Association, and 
the local Radio Retailers’ Asso- 
ciation, recently placed before 
the town’s Highways. Committee 
objections to the establishment 
of a radio relay system in their 
territory. Following the repre- 
sentations, a proposal that the 
Committee should not consider 
an application for a relay ser- 
vice in Grimsby was carried by 
a large majority. 


Wireless 


FROM ALL 
QUARTERS 


Radio Albania 
IraLy has arranged a regular 
series of broadcast programmes 
from the Tirana (Albania) short- 
wave station. Most.of the trans- 
missions will be relayed by Italian 
stations. 


Spanish Broadcasting 
Spain has been officially recog- 
nised as a full member of the 
International Broadcasting Union. 


Radio Tunis 
THE work of reconstruction of 
the French station Radio Tunis 
is likely to be completed by Octo- 
ber zst.. The power of the trans- 
mitter will be 120 kW. 


Radio Relays in Australia 
A PRIVATE company has under- 
taken radio relay installations in 
Sydney and Melbourne, Australia. 


Small Ships Wireless 

One of the smallest ships afloat 
to be equipped with duplex wire- 
less telephony is the tender 
Greetings, of Southampton. The 
installation, which has been car- 
ried out by Marconi, replaces a 
simplex set. z 


World 


Amateurs Abroad 


Norwecian radio amateurs 
have been invited to attend sum- 
mer manceuvres of their army. 
They will be provided with free 
equipment, uniform and rail 
fares. 


Axis Trading 

New apparatus has been de- 
signed in Berlin to meet the Italian 
requirements for the broadcasting 
of eight simultaneous programmes 
from the new studios which are to 
be opened in Rome and Turin at 
the end of the year. Manufacture 
of the equipment was carried out 
by Italan labour in Milan. 


Licences Rise Again 

THE total number of British 
receiving licences im force at the 
end of last month was approxi- 
mately 8,984,250. It may be 
remembered- that the total of 
8,962,850 for the previous month, 
April, was 5,259 less than the 
March figure. The latest total, 
however, shows an increase of 
15,650 over that total. 


New Indian Station 
THe new Marconi 411-metre 
5-kW transmitter shortly to be 
opened near Hyderabad City, 
India, will provide programmes in 


| English and the vernacular. 


COPENHAGEN’S NEW BROAD- 
CASTING HOUSE. An archi- 
tect’s sketch of the buildings 
which wili house the central 
studios of the Danish broadcast- 
ing organisation is shown below, 
and, on the right, is seen a section 


of the concert hall in which the 
interior of the roof has been de- 
signed to distribute sound from a 
number of sources equally over 
the auditorium. Work in the 
studios is already well advanced 
and they should be ready for 
occupation in the early autumn. 


MOUNTAIN-TOP COMMENTARY 
N unusual programme in- 
volving a number of techni- 
cal complications was recently 
broadcast over the Canadian 
Broadcasting Corporation’s 
National network through Cal- 
gary from Sunshine Ski Lodge, 
7,300 feet above sea level, 
almost on the Great Divide. 
The Lodge is permanently 
equipped with a 50-watt Mar- 
coni short-wave transmitter- 


receiver, and C.B.C. engineers 


utilised this link for the purposes 
of relaying a mountain-top com- 
mentary on Canadian “‘ Alpine ”’ 
sports. At the receiving end in 
Banff Springs, some fifteen miles 
away, the output of two re- 
ceivers was fed to Calgary over 
one of the permanent pro- 
gramme lines of the Canadian 
Pacific Railway. 


New Aerial Design 

A SERVICE area increase of 20 
per cent. at night is claimed for a 
new type of aerial used at the 
Stolp relay station in Germany. 
The aerial system is supported by 
a circle of six 150ft. masts and a 
central mast of the same height. 


German Radio Show 

WORLD-WIDE propaganda for 
German television will again be 
the main feature of the Berlin 
Radio Show which opens on July 
28th. Ever since 1929 Germany 
has made television a feature of 
the exhibition, but the apparatus 
shown has never yet been put into 
service except for the experi- 
mental service whichis trans- 
mitted in Berlin. The O.B. vans 
shown at last year’s exhibition 
have not been used in public 
since. Other features of the ex- 
hibition wilk. be a ‘‘ Children’s 
Broadcasting Corner,” and sports 
in the gardens. 


Europe’s Receivers 
THE International Broadcasting 
Union estimates that 35,130,000 
wireless receivers are now in use 
in Europe. To-day, the Union 
begins its radio-drama conference 
at St. Moritz, Switzerland. 


Logic 
Community sets in India are 
seriously restricting licence 
revenue. In consequence, the 


Government has placed before its 
Provincial Governments. a plan 
whereby the licence fee for such 
receivers would vary according to 
the local population. The mini- 
mum fee of Rs.25 would increase 
to Rs.300 for a population of 
100,000. The Government justify 
their scheme by pointing out that 
municipal bodies generally pay 
Rs.300 for the services of a band 
for one hour. By comparison, 
therefore, the cost of a year's 
broadcast programme is not ex- 
cessive. 
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N.B.C, Television 


LONG-DISTANCE television recep- 
tion has been. the monopoly of 
B.B.C. televiewers since 1936, but 
similar achievements 
are beginuing to arrive from the 
U.S.A., where G.E.C. engineers in 
Schenectady have received good 
pictures from the N.B,C. tele- 
vision transmitter in New York 
City, 130 miles away. Perhaps 
America will one day achieve the 
Alexandra Palace record of 3,000 
miles. 


B.B.C. Arabic Service 


Mr. A. E. H. Paxton has 
accepted the appointment of 
Arabic programme organiser in the 
Overseas Department of the 
B.B.C. Mr. Paxton, who has 
been English master in Egyptian 
secondary schools, was educated 
at Eastbourne College and Oxford, 
where he obtained honours in 
Oriental languages and gained the 
James Mew scholarship, in Arabic. 


New B.B.C. Service Starts in “ Small 
Hours ” 

AT 12.25 a.m. (B.S.T.) on July 
3rd the B.B.C. will launch a new 
service from Daventry for Latin- 
American listeners, and it is ex- 
pected that a party of foreign 
diplomats will be present at 
Broadcasting House for the in- 
augural programme. Thereafter 
the daily schedule for the new 
service will be 12.25 to 2.15 a.m. 
(BST) 


Belfast Radio Station 


A NEW radio station has been 
brought into operation by the Air 
Ministry at Belfast Harbour. This 
station, call-sign GVE, will trans- 
mit on 350 kc/s (857 metres) and 
will function as an area station in 
place of Newtownards, which will 
become a “collaborating” 
station. 


Broadcastiiig Houses 


Ir is reported in the German 
Press that work will begin in the 
near future on the construction of 
new broadcasting houses at Leip- 
zig, Munich, Stuttgart, Cologne 
and Saarbrucken. Building plans 
have been prepared and sites 
bought, but no further progress is 
yet evident. 


Police Wireless 


Tue latest type of two-way 
police radio equipment was sup- 
plied by the Canadian Marconi 
Company to the Police Depart- 
ment of the City of Sherbrooke, 
Quebec, to assist that department 
to control traffic on the day Their 
Majesties visited Sherbrooke. 


Emergency Equipment 


A NUMBER of Grampian ‘‘ Con- 
trol” amplifying units were em- 
ployed in connection with the 
Chelsea air raid exercise which 
was Carried out on an intensive 
scale last Monday., Each PA unit 
comprises a battery operated 
amplifier which is also designed 
for use on AC mains, a loud 
speaker mounted on a tripod, and 
rotatable for purposes of sound 
direction, and a hand microphone. 
Units set up at pivotal points in 
Chelsea were used by air raid 
wardens for crowd control. 
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Pacsimile—wis IT IS AND 


O little has been published in this 

country about facsimile broadcast- 

ing that readers who didn’t see the 

article on it in The Wireless World 
a little over a year ago* may not even have 
a clear idea of what it is. As the name 
suggests, it is an exact reproduction at the 
receiver of print, handwriting, pictures or 
other matter transmitted. In this exact- 
ness it is distinct from radiotelegraphy, 
which, in some systems, may actually 
print the message on paper but cannot 
copy the characters of the original or 
reproduce pictures; while television, 
though reproducing the original forms, 
does so transitorily, not permanently on a 
piece of paper—unless, of course, one 
photographs the screen. The motion in 
television is absent in facsimile broad- 
casting, but against this there is the ad- 
vantage of being able to send it on any 
ordinary broadcasting channel, and receive 
it on almost any receiver, given the 
necessary extra apparatus, 

A number of American broadcasting 
stations started facsimile services last year, 
and the standard of reproduction js 
remarkably good. Catty critics will no 
doubt have been suggesting that this 
development is to console Americans for 
being so far behind us with television. 
Well, the Irishmen over there may retort 
that if we rest on our laurels much longer 
the laugh will be on the other foot. How- 
ever, even in this facsimile business, the 
American service came nearly ten years 
after the British. It may be a surprise to 
many people to know that there used to 
be a regular B.B.C. service of picture 
broadcasting. Anybody who, like myself, 
made use of this service is unlikely to be 
surprised that it was not noised abroad 
with much pride. One had to play about 
with wet sheets of paper in order to receive 


* March 3rd, 1938. 


PHOTOCELL 


RADIO 
TRANSMITTER 


By 
“CATHODE RAY” 


very indifferently re- 
produced pictures 
with an entertain- 
ment value that it 
would not be too 
harsh to estimate as 
nil. , The modern 
systems used in 

merica—-one of 
them, by the way, 


Facsimile receivers re- 
cord the news on long 
rolis of paper, as 
shown here. In the 
case of de luxe models 
printed sheets, more 
closely resembling the 
make-up of an ordin- 
ary newspaper, are 
delivered. 


bearing the same name as that used by the 
B.B.C.—can be left to work themselves 
overnight, and confront the owner of the 
set with a 3oft. roll of newspaper for his 
breakfast, or, if he has a de luxe model, a 
neat pile of printed sheets. 

Even in the days of the B.B.C. experi- 
ment the principle was not new. It is 
essentially the same as in. Bain’s facsimile 
telegraph of about a hundred years ago, 
and its use for newspaper-picture trans- 
mission has been growing for years until 
now it has reached a high state of develop- 
ment. The broadcast apparatus is just an 
adaptation of these commercial systems tu 
domestic conditions. It can be looked on 
as an enormously slower—and_ therefore 
easier—television process. The matter to 
be transmitted is scanned, using a light 
beam and photocell, and the amplified 


RADIO RECEIVER 


The principle of a facsimile broadcasting system is illustrated here. At the transmitting end 
the matter to be broadcast is scanned by a light-sensitive device, and the resulting signals used 


to modulate a 3000-cycle note sent out by the transmitter. 


At the receiver a valve adapter 


taps the signal fromm the output stage and uses it to control the marking of the paper and also 
to synchronise the scanning and paper feed. 
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IT WORKS 


HOW 


output used to control the strength of a 
continuous 3,000-c/s note from the trans- 
mitter. In one arrangement the light 
beam itself is interrupted by a toothed 
wheel at this frequency. The object is to 
transpose all the signal frequencies up into 
a band that can be effectively amplified 
by ordinary apparatus, instead of having 
to deal with abnormally low frequencies 
such as I c/s. In between lines a syn- 
chronising signal is sent out, but being a 
still picture there is, of course, nothing 
corresponding to the television frame- 
synchronising signals that are needed to 
return the scanning back to the beginning 
again after the completion of the picture. 

At the receiving end the varying 3,000- 
c/s note, which may be considered to be 
a sub-carrier wave on the radio-frequency 
carrier wave, is diverted from the loud 
speaker (where its effects would be rather 
disturbing!) to the special picture appara- 
tus, consisting of a motor for moving a 
stylus line by line over a roll of paper 
slowly fed forward by gearing, and a relay 
system for producing marks on the paper 
corresponding to the momentary strength 
of the low-frequency carrier wave. Some 
sets mark the paper by means of pressure 
on an interleaved sheet of carbon paper ; 
others by removing the surface of special 
paper, disclosing to varying degrees a 
dark layer beneath ; and yet others by an 
electrolytic effect. 


Wide Frequency Band Not Required 


The width of the paper is anything from 
4 to 84in., according to the system; and 
there are roo lines per inch length, taking 
I minute to transmit. A section 4in. long 
is therefore comparable in definition with 
a television “frame,” but as it takes 
6,000 times as long to put across—4 
‘minutes instead of 1/25th of a second—it 
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Facsimile— 

is to be expected that a larger proportion 
of the theoretical maximum definition is 
actually realised in practice. Assuming a. 
4in. width, and allowing a small fraction 
of time for the fly-back between one line 
and the next, the speed of marking is 
about 8in. per second, which may be com- 
pared with the 100,000 inches, or over a 
mile and a half per second, traced out by 
the cathode ray in a television receiver. 
As we know, the frequency at which this 
ray is modulated in order to fill in the 
detail goes as high as several million cycles 
per second. It can easily be calculated 
that, in facsimile, the corresponding figure 
is about 400 cycles per second, so a sub- 
carrier wave at as low a frequency as 3,000 
c/s can easily be modulated at this rate, 
and there is obviously no difficulty in 
broadcasting it on any wavelength from 
-ultra-short to long. 

In the latest receiver the paper width is 
8łin., and, instead of a single stylus 
moving backwards and forwards, there are 
three mounted on an endless chain so that 
one is always in contact with the ‘paper. 
Printed matter can be transmitted at about 
the same speed as it would be delivered 
verbally in a news bulletin. 


News Distribution 


Most of the comments that have been 
made in this country are rather sceptical 
about the value of facsimile broadcasting, 


and doubtful about who would be likely to 


pay the cost of the service. So far as our 
own country is concerned there is plenty 
of room for doubt, especially as television 
will need all the development that can be 
devoted to it in the coming years if it is 
to be a really national service justifying 
the costly pioneer work that has been put 
into it. There are already so many calls 
on funds for existing broadcasting services 
that facsimile would have to queue up at 
the end of an almost stationary line. 
Then, again, we have the most highly 
developed national newspaper system in 
the world, and there is hardly a corner in 
the kingdom where a paper cannot be 
delivered on the day of issue by the 
ordinary means of circulation. 

The situation is quite different in the 
U.S.A. The territory is vastly greater 
and, no doubt, it is very valuable to be 
able to distribute printed matter instan- 
taneously everywhere. In fact, facsimile 
is so highly thought of that it was included 
among thirteen inventions picked out by 
President Roosevelt’s National Resources 
Committee as carrying ‘‘ vast potentialities 
for economic, social and cultural change.” 
Apart from newspaper matter, in such a 
large area there are special advantages in 
being able to broadcast the description, 
photograph and fingerprints of a fleeing 
criminal. As regards the facilities for 
carrying on the services, broadcasting 
stations are much more numerous than 
they are here, many being owned by 
sectional interests. Surprisingly enough, 
most of those doing facsimile are owned 
by newspaper concerns. This being so, 
one does not have to look far to see a 
probable source of revenue., The sound 
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broadcasting business in America is kept 
gaing by advertising. If this is so for 
sound, isn’t it still more likely to hold good 
for permanently recorded matter? Press 
advertising is regarded by the experts as 
the foundational medium, and, presum- 
ably, facsimile broadcasting is included. 
Indeed, one would expect broadcasts to 
be scrutinised more closely than ordinary 
printed matter. 

As the extra unit for facsimile reception 
costs something like £10, evenif produced 
in quantities, it has to justify itself by 
showing advantages over spoken news. 
One obvious drawback of the latter is that 
one has to listen all the way through or 
run the risk of missing Some item of 
interest which, in fact, may never turn 
up. With a facsimile receiver not only 
can the interesting matter, if any, be 
picked out by a glance through, but, if it 
is not convenient to attend at the time of 
the broadcast, there is no need to do 30. 
This is worth considering in these days of 
chronic crisis, when there is a tendency 
for important news to come in at odd 
hours of the day. A scheme has been pro- 
posed for superimposing signals at sub- 
audible frequencies (i.e., less than 20 c/s) 
on the programmes for the purpose of 
switching on suitably adjusted receivers 
at any time. These signals do not affect 
the audible (or visible) part of the pro- 
gramme. Of course, part of the receiver 
has to be active all the time, but it can be 
a- part that costs little to run either in 
current or valve replacements. 

It has even been hinted that it is pos- 
sible to broadcast sound and facsimile 
simultaneously on an ordinary broadcast- 
ing wavelength, though I have yet to see 
details of how this apparent miracle is to 
be accomplished. If it is possible with- 
out any serious snags it might bring a fac- 
simile service within the bounds of practic- 
ability in our own country, for one of the 
strongest objections at present is that it ties 
up valuable channels, to say nothing of 
power costs. The former, but not the 
latter, part of this objection is met in 
America by making it an overnight 
service, 


“Lesdix” Micro-Relay 


EVELOPED from the microammeter 
which was used in the wide-range valve 
voltmeter described in our issue of May 4th, 
1939, this relay operates with a current of 
50 „A and the contacts will deal with 100- 
150 mA. Known as the type W/1, this in- 
strument costs £3, and may be obtained from 
Electradix Radios, 218, Upper Thames 
Street, E.C.4. 
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Television Programmes 


Sound 41.5 Mojs. ‘Vision 45 Mc/s. 


An hour’s special film transmission in- 

tended for demonstration purposes will be 

given from 11 a.m. to 12 noon each week- 

day, except during the Test Match. The 

National or Regional programme will be 

radiated on 41.5 Mc/s from approximately 
7.45 to 9 p.m. daily. 


THURSDAY, JUNE 22nd. 

3, Mantovani and bis Orchestra. 3.30, 
Gaumont-British News. 3.40-4, 253rd edition 
of Picture Page, introducing scenes from the 
Dorchester Floor Show. 

5.20-6, London’s Welcome to Their Majesties 
The King and Queen on their return from 
Canada. Cameras will televise the scenes at 
Waterloo and outside Buckingham Palace. 

9, A Jerome Kern Programme, by Eric Wild 
and his Band, with Kay Kimber, vocalist. 9.36, 
British Movietonews. 9.40, Cartoon Film. 
9.45-10.15, 254th edition of Picture Page. 


FRIDAY, JUNE 23rd. 

3-4.30, “Ah ! Wilderness,” a comedy by Eugene 
O'Neill. Cast includes Kitty de Legh, Percy 
Parsons and Joan Miller. 

9, Ronald Frankau in Cabaret. 9.35, Gaumont- 
British News. 9.45, “ An Expert in Crime,” 
a play by S. E. Reynolds and Frederick Carlton. 
10.20, Cartoon Film. 10.25-10.35, Phyllis 
Sellick, pianoforte. 


SATURDAY, JUNE 24th. 
11.30 a.m.-12.30 p.m., The First Test Match, 
England v. The West Indies. O.B. from Lords 
with commentary by Thomas Woodrooffe. 
2.30, Test Match O.B. continued. 3.30, 
Charles Heslop in “ Percy Ponsonby Goes to 
the Test Match.” 3.40, Gaumont-British 
News. 3.50-4.30, and 6-6.30, Test Match O.B. 
9-10.30, “Smoky Cell,” the play by Edgar 
Wallace. $ 

SUNDAY, JUNE 25th. 

3-4.30, Jean Murat and Vera Korène in “ Le 
Deuxième Bureau ’—Film. 
8.50, News. 9.5-10.35, Leon M. Lion and 
Louise Hampton in “ The Silver Box,” a play 
by John Galsworthy. 


MONDAY, JUNE z6th. 
11.30 a.m.-12.30 p.m., Test Match O.B. from 
Lords. 
2.30, Test Match O.B. continued. 3.30, Eve 
Lister in Songs, with Evel Burns at the piano. 
3.35, Cartoon Film. 3.40, Gaumont-British 
News. 3.50-4.30, and 5.30-6.30, Test Match 
O.B. continued. 
9, “ Television Questionnaire.” The Director 
of Television Explains. 9,10, British Movie- 
tonews. 9.20-10.35, “The Curate’s Egg ’— 
Revue. 

TUESDAY, JUNE 27th. 


11.30 a.m.-12.30 p.m., Test Match O.B. 
from Lords. 
2.30, Test Match O.B. continued. 3,30, 


Cabaret. 4-4.30 and 5.30-6.30, Test Match 
O.B. continued. 


9, Jack Hylton and his Band. 9.30, Gaumont- 
British News. 9.40, Guest Night. 10.10, 
Cartoon Film. 10.15-10.25, Charles Heslop 
in “ Percy Ponsonby Goes to the Test Match.” 


WEDNESDAY, JUNE 28th. 
3,“ Doctor, My Book,” a play by Alicia Ramsay 


and Rudolph de, Cordova, portraying the 
inventor of the Abernethy biscuit. 3.40, 
Gaumont-British News. 3.50-4.10, Horace 


Goldin: Sawing through a Woman! 

9, Charles Heslop in “ Moonlight ’n’ Every- 
thing,” with Patricia Burke and Edward 
Cooper. 9.30, Rough Island Story. 9,55, 
British Movietonews. 10.5-10.35, “ In Search 
of Valour,” a comedy by Teresa Deevey. 
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Precipitation Static 


STUDY OF THE CAUSES AND SUGGESTED MEANS OF SUPPRESSION 


HE common types of atmospheric 
static interference due to light- 
ning and inter-cloud. discharges 
are familiar to most wireless 

listeners, the effect produced being a suc- 
cession of crashes, crackles and noises of a 
similar kind. There is, however, another 
form of atmospheric static which, while 
less troublesome at ground stations proves 
a very serious obstacle to wireless recep- 
tion in aircraft. 

It is described as precipitation static 
and can be recognised, if heard at a 
ground station, as a combination of frying 
noises, periods of continuous crackling 
and a musical sound of varying pitch. 

This form of interference can be so 
severe at times that for hours on end wire- 
less reception is quite impossible and in 


view of its importance in aerial naviga- ` 


tion, especially on the United States air 
lines, a special study was made of its 
causes, effects and possible means of sup- 
pression. A report on the work carried 
out so far and the conclusions reached 
forms the subject of a paper published in 
the May issue of the Proceedings of the 
Institute of Radio Engineers. 

' It had hitherto been assumed that pre- 
cipitation static interference was solely 
caused by electrically charged particles of 
rain, snow, sand or dust striking the aerial. 
As the intensity of the interference result- 
ing from this would depend on the number 
of particles that hit the aerial every 
second, aircraft travelling at 200 miles an 
hour would collect on its aerial a much 
larger charge than would a stationary 
aerial at a ground station. Apparent con- 
firmation of this opinion was obtainable 
since it was possible to reduce the intensity 
of the interference by lowering the speed. 
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Fig. 1.—-Thunder cloud formed by rising currents of warm air showing 
the distribution of electrical charge and voltage gradient. 


In addition, reception on a shielded loop, 
such as is used for ‘‘homing’’ and direc- 
tion finding was often possible when 
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i N addition to the familiar “atmo- 3 
i spherics” there is another form of ì 
\ static thai causes severe interference } 
; with wireless veception in aircraft. | 
t This article deals with the investigations } 
| carried out to trace the causes and there |! 
i is described also 
i an effective means 
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of suppression, 


Fa uitai a fe e aa ae npe me a a 


Fig. 2._-Some of the 
many different kinds 
of aerial used during 
the investigation of 
precipitation static 
interference. 


signals were en- 
tirely blanketed by - 
interference when 
using a long wire 
aerial. 
While 
particles 


charged 
can be 
a cause of pre- 
cipitation static 
interference, the in- 
vestigations re- 
vealed that it was 
not the only cause, 
as experiments with 
various kinds of 
protected aerials 
gave only partial 
relief and under 
severe static conditions practically no ad- 
vantage at all over the exposed wires. 
Pilots had often reported that a 
phenomenon described as St. Elmo’s fire 
on the tips of the 
air - screws was 
generally accom- 
panied by severe 
radio interference, 
and this led to a 
line.of investigation 
that ultimately 
proved. that electro- 
static charges on 
the machine, for 
- most of the aircraft 
employed for these 
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YESS services are of 


metal construction 
or metal covered, 
was the primary 
cause: 

By connecting a 
recording meter to 
a sheet of copper 
foil attached to the 
inside of the wind- 


VOLTAGE 


screen of the aircraft the records obtained 
showed that rain, snow and dust particles 
striking the windscreen often induced an 


VERTICA: 
BEACON AERIAL 


ROTATABLE LOOP aera 
ON BELLY 


electrostatic charge, and that the intensity 
of the interference heard in the wireless 
receiver was related to the magnitude of 
these charges. i 

From the meteorological data available 
the primary cause of atmospheric static is 


HORIZONTAL 
BEACON AERIAL 
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(UNDERNEATH) 
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“V” BEACON AERIAL 
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a disturbance in the electrostatic field 
which surrounds the earth. There is a 
potential gradient in the atmosphere 
which varies from about 35 volts per foot 
of altitude at the surface of the earth to , 
some 3. volts at 20,000 feet, and the poten- 
tial difference between the earth and the 
limit of the atmosphere is estimated to be 
1,000,000 volts. 


Corona Discharges 


While the charge remains evenly dis- 
tributed an aeroplane can fly at a fixed 
altitude without being troubled by static 
interference. Any change in height will, 
however, upset the electrostatic equilib- 
rium between the machine and the sur- 
rounding air, which will again not lead to 
interference if these variations are gradual. 
With very sudden changes in relative 
potential the machine will have to dispose 
of its charge quickly or make good the 
deficiency as the case may be, and under 
conditions of this kind corona discharges, 
similar to the St. Elmo’s fire mentioned 
previously, are often observed. These 
corona seem to be the principal causes of 
precipitation static interference to wireless 
reception on aircraft. 


+1588 


Precipitation Static— 

Normally the electric field in the atmo- 
sphere is not. equally distributed, the dis- 
turbing influences being unequal heating 
by the sun’s rays, the formation of cloud 
containing electrically charged particles 
of rain and many other causes. Long be- 
fore the outward manifestation of electri- 
cally charged clouds in the form of 
lightning occurs, the actual potential 
differences within the cloud itself and 
through which the acroplane may be fly- 
ing can be sufficiently large to set up 
corona discharges and so produce static 
interference, the condition required being 
shown diagrammatically in Fig. 1. 

An aircraft flying into a cloud of this 
kind would first enter an area of positively 
charged rain and later one negatively 
charged, and in the. sudden transition it 
would have to dispose of a heavy positive 
charge into an area of possibly very high 
negative potential. 


Noise Field 


"Simple charged clouds of this kind do 
not exist in nature, the actual path of the 
aircraft would more likely be one of 
rapidly changing potential differences, 
thus the interference produced in a wireless 
receiver would be more in the nature of 
a continuous irregular noise which is the 
characteristic form of this kind of inter- 
ference. 

It can quite well be realised that in ex- 
tensive banks of cloud the machine might 


Fig. 3.—The complex waveform of the volt- 
age fluctuations across a 100,000 ohm resist- ` 
ance in series. with a steel rod fixed to the tail 
of the aeroplane are shown by these CR 
oscillograph patterns, 


be subject to these electrostatic charges for 
long periods on end, thus constituting a 
serious hazard when reliance has to be 
placed on navigation by wireless. 

In order to ascertain if the placing of 
aerials would provide. a solution tests 
under all conditions of static interference 
were made; the positions of some of the 
aerials used are shown in Fig. 2. In 
general, it was found that those nearer 
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the tail of the aircraft gave the poorer 
signal to noise ratio and that no benefit 
resulted by using insulated aerial wire. A 
screened loop in the nosé of the machine 
would often provide a readable signal 
when with others the signal was swamped 
by noise and it also indicated that the 
principal noise area: was towards the tail 
of the machine. The screened loop was 
not, however, any the less immune from 
noise pick up under 
severe conditions of 
precipitation static. 

Further investi- 
gation into the 
theory formulated 
that electrostatic 
charges on the 
machine. were the 
main sources of 
noise, was carried 
out by connecting 
a number of short 
rods to the tail, on 
the nose, on each 
wing tip and to 
various parts of the 
fuselage. A study 
of measurements 
made of the current 
flowing in each re- 
vealed that at any 
instant one part of 
the machine might 
have a positive 
charge while an- 
other a negative; 
also that one wing 
tip could be in a 
positive field and 
the other in a nega- 
tive, with the re- 
sult that circulating 
currents actually 
flowed in the struc- 
ture. 

These transverse 
or fore and aft 
currents, though 
predominatingly of a DC nature, had 
superimposed on them an irregular AC 
component, this being the responsible 
factor in the generation of.noise. 


In Fig. 3 is shown some oscillograph . 


traces of the voltage fluctuations in the 
steel rod attached to the tail of the 
machine. ` 

It is on record that while flying in a 
thundercloud the magnetic compass was 
deflected some 10 degrees with respect to 
the gyro-compass and tests on the ground 
using a storage battery showed that a 


‘transverse current from wing tip to wing 


tip of 45 amperes was necessary to repro- 
duce the same deflection, while one of 125 
amperes was needed from nose to tail. 

The manner in which a machine in flight 
acquires an electrostatic charge is ex- 
tremely complex and very high instan- 
taneous voltages must often be present. In 
order to reproduce on the ground precipi- 
tation static noises comparable to those 
heard at times in the aircraft wireless 
receiver while in flight, it was necessary 
to charge up the machine to 100,000 volts 
from a Wimshurst disc. 

It was concluded that a solution to the 
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problem could only be found in one ‘of 
two ways. Either the machine’s ability 
to acquire a charge must be reduced or 
means must be found to dissipate the 
charge in a way that would have the least 
effect on wireless reception. 

As the latter seemed the most practical 
a solution was searched for on these lines. 

The corona discharge noise tests indi- 
cated that their wavelength was very short | 


NOISE FIELD 
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Fig, 4.--Noise field patterns with short and long corona dischargers ; 
the latter is fitted with a suppressor resistance and a thin wire of correct 


size for the aircraft. 


and that rapid attenuation occurred with 
distance. Taking the tail of the machine 
as the main concentration of noise a dis- 
charge rod was fitted with the idea of 
moving the corona, which would occur at 
the end of the rod, some distance from 
the machine. 

A resistance in series with the rod 
materially reduced the amount of noise 
experienced during discharge. 


Dischargers 


Reducing the diameter of the discharge 


rod and increasing its length also gave an 
. improvement. 


The noise field patterns at 
the rear of the test machine with a short 
discharge rod on the tail, and that which 
results by employing a trailing wire with 
resistances in series are shown diagram- 
matically in Fig. 4. 

A practical static noise reducing dis- 
charge system is predicted on the basis © 
that the discharge wire or wires must be 
able to go into corona’ before any other 
part of the structure and in order to 
achieve this its diameter must be smaller 
than that of any other projection on 
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Precipitation Static— 

ihe average all-metal aircraft. The fine 
wire must also be long enough to permit 
of adequate attenuation of the noise 
field pattern before it reaches the wireless 
aerial. 

Tests made with discharge wires at- 
tached to various parts of the machine 
showed that a fine wire of five feet in 
length with a resistance of 100,000 ohms in 
series was sufficient for most practical pur- 
poses. Wing tip dischargers gave very 
little relief ; those towards the rear and on 
the tail were the most effective. It was 
estimated that with aircraft of the size 
used during the tests, a Boeing 247-D all- 
metal machine and a Douglas DC-3, the 
dischargers may have to dissipate as much 
as fifty watts of energy during severe 
conditions. 

During the two years occupied by the 
tests some of the worst conditions of static 
interference were encountered and, apart 
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from quite short periods of a few minutes 
duration reception, of the wireless beacon, 
stations has always been possible since 
installing a static discharger. 

A design suitable for use on commercial 
aircraft has been evolved and this consists 
of a cartridge-shaped container in which 
is carried the discharger wire, a special 
stainless steel wire of o.o16in. diameter 
attached to a resistor cord of 100,000 ohms 
and fitted with a small wind cone to pre- 
vent whipping while in flight. Release of 
the discharger is effected by remote control 
from the pilot’s cockpit, and indicator 
lamps show when the wire has been 
ejected. 

In the final assembly the discharge cart- 
ridges are duplicated but individually 
operated so that in the event of one being 
lost in flight a spare is available. 

All the illustrations are reproduced 
irom the May issue of the Proceedings of 
the Institute of Radio Engineers. 


Five-metre DX 


EXTRACTS FROM 


JE is now possible to amplify the brief 
reports of long-distance signals heard on 
56 Mc/s during the last week in May and 
the first in June, and which were included 
in our last two issues, with extracts from 
the logs of G5TX Newport, Isle of Wight, 
and G6CW Nottingham. 
© The former contains 23 British and two 
Continental stations, PAOPN Middleburgh, 
Holland, and ON4DJ Knocke, Belgium, 
their respective distances from G5TX being 
220 and 190 miles approximately. These are 
not the most distant stations heard, as the 
credit for this must go to G3FA, of New- 
castle, which is approximately 285 miles 
from the Isle of Wight. 

In addition, G5TX’s log includes G2AO, 
aMV, 20D, 2UJ, 2XC, 2ZV, 3YY, 5BY, 
5MA, 5MV, 50J, 5RD, 5UK, OCW, 6DH, 
6FO, 60T, 60U, 6PG, 6XM, 8LY and 
805. 

A Scottish station GM8 ? and a French, 
F8 ? were also heard but unidentified, in 
addition to which a host of weak carrier 


STATION LOGS 


waves, obviously modulated by speech, 
were picked up and could have been identi- 
fied if only the stations had signed off with 
CW. Possibly some of these. might have 
been well over 400 miles away, as the Scot- 
tish station could not be less than 320 miles 
from G5TX. 

Admittedly G5TX has an exceptionally 
good aerial system and is situated 440 feet 
above sea level, but the receiver employed 
is an o-V-r using ordinary valves. 

The most distant station reported by 
G6CW is G2ZV, near Littlehampton, at 148 
miles. Stations worked and heard include 
G2HQ, 2MC, 2MR, 2MV, 5MA, 5RD, 6DH, 
61H and 6OT. In addition, reports of recep- 
tion of G6CW have been received from 
various parts of Sussex, Surrey, Wiltshire 
and Yorkshire. 

G6CW used a 1-V-1 TRF set with acorn 
RF and detector valves and a small pentode 
output stage. An elaborate rotatable aerial 
array having six half-wave elements 
arranged in phase and a 6o0-ohms transmis- 


HENRY FARRAD’S SOLUTION 


(See page 580) 
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sion line were used. Horizontal polarisa- 
tion has been employed at most transmitting 
stations. ` f 

Conditions have admittedly been favour- 
able for long-distance communication on 
five metres, yet in apportioning the praise 
one must not overlook the many important 
improvements made in recent months in 
amateur ultra-short-wave equipment. 

The freer use of CW, better frequency 
stability in transmitters, well-designed 
aerial arrays and improved receiving sets, 
not to mention the larger number of people 
now taking an active interest in this band, 
are factors that must also be taken into 
account, ° G2MC. 


The Wireless Industry 


(ERTAIN departments of the Tungsram 
organisation have been transferred from 
Theobald’s Road to an extension of the works 
premises and all enquiries should now be 
addressed to British Tungsram Radio Works, 
Limited, West Road, Tottenham, London, 
N.17. (Telephone: Tottenham 4884/5/6.) 
+> > > 
The Sturdy Electric Company, Limited, 
manufacturers of transformers to the radio and 
allied trades has transferred to larger premises 
at Pontop View, Dipton, Newcastle-on-Tyne. 
In Radio Interference Bulletin No. 61 Belling 
and Lee, Limited, suggest methods of minimis- 
ing the effects of statistically. charged rain. 
Chlorinated rubber and bituminous paints are 
among the materials mentioned. 
oe SP SS 
A new catalogue of ‘‘ Watamps “‘ sound am- 
plifying equipment has been issued by Allied 
Dynamic Industries,“ Limited, 303-7, Kingston 
Road, New Malden, Surrey. 
o> So GS 
Will Day, Limited, 19, Lisle Street, London, 
W.C.z, have prepared leaflets describing their 
Model SR Studio and Model PR Portable 
recording equipments. 
we > o> > 
W. A. Davis, A.M.I.W.T., 6, Oxford Street, 
Newcastle-on-Tyne, is prepared to make up 
transformers, chokes, ete., for Wireless World 
receiver and amplifier designs. 
co So > 
“ Drydex” batteries are now available for 
the Detrola portable. The H.T. is the type 
1160 of go volts and the L.T., type 1158, 14 
volts. 
o> oS > 
Holsun Batteries, Limited, have introduced 
a go-volt battery for the new all-battery port- 
ables. It consists of two 45-volt units in one 
block measuring 43 by 3} by 5in. The type 
number is 1485 and the price od. 


THE part of the circuit diagram shown here reveals that whether the receiver 
is switched on or off there is a complete circuit discharging the grid bias 
cells through the LT cell, the valve filaments in parallel (only one shown here), 


and the bias divider. 


During the week after'the set was installed the grid bias 


was running down, so that when used thereafter the QPP output valve was 
receiving practically no bias, instead of being biased nearly to cut off anode 
current; and the consumption was many times normal. 
duction was distorted owing to grid current. 

The LT was also discharging, but as the resistance of the bias divider would 
be arranged to pass a small current compared with the normal LT current this 


leakage was not noticeable. 
When a bias divider is used the battery ci 


on/off switch in at least two separate places. 


Naturally the repro- 


reuits should be broken by the 
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NBIASED 


Pity the Pcor 
Manufacturer 


I HAVE just been reading a book on 

modern psychology by a well-known 
Harley Street specialist. It starts off 
rather ponderously by asserting that there 
is a cause for everything and that nothing 
can occut without a cause. To me this 
-- sort of remark seems self-evident, but ap- 
parently it can’t be so to everybody, 
otherwise people wouldn't pay fat fees to 
Harley Street to tell them of it. From 
what I can gather from the pages of this 
book we ought not to be too hard on the 
engine-driver who passes a railway signal 
when it is set at danger and thus smashes 
up the train he is driving; the psycholo- 
gist’s explanation is that in his early days 
he must have gone out a lot in a car driven 
by a woman, and so got quite accustomed 
to ignoring the traffic lights. 

The reason why I bring the psychology 
business up is that it does seem to provide 
a logical explanation of certain extraordin- 
ary things which are occurring every day 
in our own world of wireless, and in par- 
ticular makes clear the reason for a rather 
unfortunate incident that occurred recently 
in my own household. With the coming 
of the warm weather Mrs. Free Grid’s 
mind turned momentarily from thoughts 
of new hats and such-like vanities, and 
dwelt on the so-called delights of river 
picnics and other similar horrible func- 
tions. Since picnics, river or otherwise, 
imply gorging yourself with food of a type 
you dislike at a time when you are not 
even feeling like eating food you do like, 
she at once demanded that I buy her a 
refrigerator, for apparently the advertising 
men have been busy, and it is considered 
de rigueur nowadays for all picnic food to 
come out of one of these contraptions. 

A large number of radio manufacturers 
now make other electrical gear apart from 
wireless sets, and, from a sense of loyalty, 
I naturally insisted that the order for the 


Done to a turn. 


refrigerator should be placed with one of 
these firms. The thing duly arrived, and 
Mrs. Free Grid, who is rather partial to 
the pleasures of the table—this being, of 
course, why she is such ready prey for 
the slimming advertisers—shoved in a leg 
of mutton as a little addition to the more 


usual hard-boiled eggs and -other picnic 
fare, _ l 
All went well until the time came to start 


out for the picnic, and the refrigerator was - 


opened to get the eatables. To use a popu- 
lar phrase, the joint was ‘‘ done to a turn,”’ 
and the eggs and other things were all 
piping hot. An investigation on my part 
revealed the cause of the trouble; the 
maker of the refrigerator had absent- 


‘mindedly put elèctric cooker elements into 


the gleaming white case instead of proper 
refrigerator ‘‘ works.” 

Had it not been for my reading the book 
on psychology which I have already men- 
tioned, I should have been completely at a 
loss to understand the true cause of what 
had happened, and might have unjustly 
blamed the manufacturer. As it is, it is 
all quite clear to me. The maker of the 
refrigerator is primarily a wireless manu- 
facturer, and is so used to the old-world 
radio ritual of supplying two or three 
models of a receiver before delivering the 
actual working model that he subcon- 
sciously does the same thing when deal- 
ing with other electrical apparatus., No 
doubt when I have received and returned 
two or three other refrigerators, I shall get 
the working model and. all will be well. 
Meanwhile, if any of you should happen 
to get a wireless set which has a 
vacuum cleaner inside it, or a vacuum 


cleaner which starts to bring in Luxem- 


burg. when switched on, don’t write a 
nasty letter to the manufacturer, but re- 
mernber that he is probably suffering from 
what my book calls an “ esoteric reflexive 
complex.” 


Telinterviews 

WE are often told by Americans that 

Y we in this country are archaic, de- 
generate and out of date, and, if certain 
aspects of our national life are considered, 
I suppose that these accusations are justi- 
fied. The London traffic, for instance, is 
so deplorably slow that many a man 
taking a bus journey from the Bank to 
Marble Arch has become a grandfather en 
route ; this I can vouch for from personal 
experience. In other respects, however, 
notably television, we are far ahead of the 
Americans, and a special closed-circuit in- 
stallation, which I was privileged to launch 
last week—using, of course, a bottle of 
ether instead of the customary champagne 
—confirms our lead in this, the most 
modern, of all branches of applied science. 

The installation to which I refer has 
been designed to meet the particular needs 
of a well-known business executive who 
frequently finds it necessary to engage a 
new secretary, owing to pressure exerted 
by his wife. He is, unfortunately, of a 
rather bashful and retiring nature, and in 
the past.he has been easy prey to the first 
girl he has interviewed, with the somewhat 
unfortunate result that he has been un- 
justly accused of engaging his secretaries 


-“* parasitics.”’ 


for their looks rather than for their capa- 
bilities. i . 

I have got him out of his difficulties by 
the simple expedient of getting him to put 
in a closed-circuit television installation, 
one end of which ‘is‘in his room and the 
other in another part of the building where 
the applicants for the job are foregathered, 
there being a separate Emitron for each 
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the “ fader ” is difficult to move. 


girl. The beauty of the whole scheme is 
that if any one of them tends to make him 
override his better judgment he can 
quickly fade her out in favour of another, 
although even so he finds that the personal 
magnetism touch instilled into the girls by 
the business colleges is so great in some 
cases that the “‘ fader” on his receiver is 
difficult to move. This latter difficulty I 
hope eventually to overcome by some form 
of automatic magnetism control. 

My friend is so pleased by the success of 
the scheme that he is getting a similar in- 
stallation put in at home, so that he can 
reprimand the cook, when necessary, with- 
out having to face the good lady in person. 
The scheme should have a great future, 
and I am thinking of floating a company 
to be called ‘‘ Telinterviewers, Ltd.,”’ or 
something like that. Eventually, of 
course, when all our telephones are fitted 
with television screens, as will most cer- 
tainly be the case in the next decade, all 
interviews of this nature will be conducted 
by this Televisophone system, 


Replies to Correspondents 


Ethel (Golder’s Green).—Your husband's 
expressed determination to ‘improve his 
scanning arrangements and increase the 
speed of his flyback” has, I assure you, a 
purely technical significance, and has no 
connection with the B.B.C.’s employment of 
female television announcers. 

Eustace (Peckham).—It is perfectly true 
that a.dog scratching himself near a tele- 
vision screen can produce interference just 
as much as rubbing cats’ fur. This has, 
however, nothing to do with HF ‘skin 
effect,” nor with the fact that electrical 
interference is sometimes referred to as 
With regard to the firm you 
mention, although their “parasite sup- 
pressor ’’ would certainly cure your inter- 
ference, I cannot see that this justifies their 
claim to be manufacturers of interference- 
suppression apparatus. 
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Seven Years’ Hard 


EVEN years, I’ve seen it stated, is the 
average time that a receiving set 
remains in use to-day before a new one is 
bought to replace it. I have no means of 
checking the figure, though from my own 
observations I shouldn’t say that it’s far 
out. If it is correct, it is a sad reflection 
on the policy of those who manufacture 
receiving sets. No set, unless it has had 
so many parts replaced at one time or 
another that it has to all intents and pur- 
poses been rebuilt, can possibly be very 
reliable or give very good reception after 
seven years of use. Mechanical parts such 
as wave-change switches, volume controls 
and variable condensers would be unlikely 
to stay the course in a high state of effi- 
ciency ; and the loud speaker could almost 
be counted on to show signs (or rather to 
give audible signs) of wear and tear ; we can 
take it then that a receiver which has had 
a normal amount of werk would be in a 
rather cranky state some time before seven 
years are up. 


One Reason Why 


Then why is its owner so loth to replace 
it? There can be only one answer to that: 
Because he does not see good enough reasons 
for making a change. Very possibly he 
paid twenty pounds or more for the set. 
When it was three or four years old he 
thought about buying a new one, but was 
astonished and hurt to learn that its part- 
exchange value was a matter of shillings 
rather than pounds. And when he came to 
look at the new sets on offer he didn’t find 
that they were so vastly superior in per- 
formance (except, of course, that there was 
no wobble in their moving parts) to his old 
friend. They cost a good deal less, but 
that was to be expected with improved 
manufacturing methods. Prices, he had 
noticed, had, in fact, dropped each year ; 
very well; they would be lower still in 
twelve months’ time, and he could quite well 
make the old receiver do till then... . 


And Another 


There’s another point to which the manu- 
facturers have not, I believe, paid sufficient 
attention. Too often innovations in receiv- 
ing ‘technique have failed to live up to the 
resounding fanfares with which they were 
Jaunched. In most cases the ideas were 
sound enough ; it was in the way in which 
they were put inte practice that the trouble 
lay. And that trouble was, and to some 
extent still is, due to the insane policy of 
making each season’s prices lower than those 
of the previous one. A fine example is 
Class ‘‘B” amplification. This was to give 
the battery-set user mains volume and 
quality, whilst actually reducing his running 
costs. The volume was there and, to some 
extent, the quality ; but running costs were 
far from being reduced in the medium- and 
low-priced set, which were sent out with 
small-capacity H.T.B.s and no room inside 
them for anything else. 


. * 3? 
Imitation “ De Luxe 

The ‘‘all-wave’’ set is a grand idea, but 
not if you keep the price down by supplying 
crude short-wave tuning arrangements and 
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omitting sufficient pre-selection to eliminate 
second channels. The low-priced ‘‘all- 
wave’’ set made on these lines gave many 
people the idea that short-wave reception 
was too uncertain and too difficult to be 
worth while. Take press-button sets ; there are 
few handier and more generally satisfactory 
devices for general broadcast reception than 
the good press-button set. But it isn’t much 
fun to use one that needs re-trimming at 
intervals, or one whose oscillator drifts so 
fast and so far that, having “ buttoned’”’ a 
station, you must use the manual control to 
keep it in resonance if you would avoid dis- 
tortion. Press-button tuning is most cer- 
tainly worth having if the receiver is a good 
one, costing a fair price; but the cheaper 
sets are the most ‘‘ boosted” and far more 
of them are sold. Is it, then, a matter for 
surprise if the man-in-the-street, hearing 
reports now here, now there, about short- 
comings which he doesn’t know are confined 
to the cheaper sets, forms the opinion that 
there isn’t much in it, after all? I firmly 
believe ‘that if the attempt to make the 
cheap receivers pale imitations of luxury 
models were abandoned both the listener and 
the radio industry would benefit enormously. 
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A New Aspect of Television 
A FRESH application for television has 
been discovered by the American 
General Electric Company. During one of 
their demonstrations at the New York 
World’s Fair a woman member of the audi- 
ence who is completely deaf found that she 
could to some extent follow the words of 
announcers and other speakers by means of 
lip-reading. This may open up a wonder- 
ful vista for the deaf. To many of them 
the broadcast wireless programmes are use- 
less, but they might well be able to follow 
televised talks or even plays, were special 
care taken by those in the studio to make 
their lip movements clear and well marked. 
That is one possible application; Mrs. Sass, 
the lady in question, at once saw another. 
She is a business woman, but must now 
always use an intermediary when she tele- 
phones, even if she is speaking from one 
department to another on the house tele- 
phone. With combined vision and tele- 
phony apparatus she would need no such 
help for ‘“‘inside’’ calls. There must be 
many deaf people in important business 
positions who would gladly avail themselves 
of such apparatus. As this is only one of 


G.E.C. Type Mo31 Heterodyne Reactance 
Comparitor. i 
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the many uses to which it might be put, 
there seems to be a field for the house visio- 
phone. 


E- "ee 


A New W8XAL 


8XAL, the short-wave relay of WLW 
at Cincinnati, is not one of the most 
commonly heard American stations with us 
for, though it is rated at 10 kilowatts, it 
works on a frequency of 6.06 megacycles and 
is, therefore, mainly a winter transatlantic. 
It is possible on certain nights to hear it at 
this time of year if one is up sufficiently late. 
Mondays and Thursdays and Saturdays are 
the most favourable nights, provided that 
short-wave conditions are good, for then the 
station is at work right on till daylight the 
following morning. It is in operation on 
other nights, but closes down at 12.30 a.m. 
for some hours. A new W8XAL rated at 
50 kilowatts is to be built soon. This station 
will work on six different channels according 
to times and seasons. It will broadcast to 
all parts of the world by means of -beam 
transmissions. WLW’s programmes via 
W8XAL will make a welcome addition to 
the U.S.A. fare provided for us, for, in addi- 
tion to-many items of its own, the station 
takes programmes from the National Red, 
National Blue and Mutual networks. 


New G.E.C. Test Instruments 


THE G.E.C. Heterodyne Reactance Com- 

paritor and Thermionic Test Set, refer- 
ence to which was made in our report in 
this year’s Exhibition of the Physical 
Society, have now been redesigned and put 
into production. 


Salford-G.E.C. Thermionic Test Set. 


The Heterodyne Comparitor works on the 
principle of the beat oscillator, and may be 
used by. semi-skilled labour for checking 
coils and condensers against standards. In 
practice the instrument is adjusted to zero 
beat, when any errors may be -read on a 
scale calibrated directly in percentage. The 
accuracy is 0.1 per cent. 

A direct-reading valve voltmeter “employ- 
ing negative feedback is. the basis of the 
Thermionic Test Set, which can, be supplied 
for operation from mains batteries. The in- 
put resistance on the AF and DC ranges is 
r0 megohms. There are nine voltage ranges 
with maxima from roo «V to 1,000 V. DC, 
and 500 aV to 500 V. AC. The eighteen 
current ranges haxe maxima of o.o1 uA to 
1 A. DC, and 0.05 pA to 5 A. AC. The fre- 
quency range is DC to zo Mc/s, and the 
accuracy is + 3 per cent, 

The instruments are sold through Salford 
Electrical Instruments, Ltd., Silk Street, 
Salford, 3, Lancs. 
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Recent 


CENTIMETRE WAVELENGTHS 


JFREQUENCIES of the order of 

3000 megacycles (A=rocm.) 
and above, are generated by a 
grid-glow discharge tube V, 
mounted inside a coaxial trans- 
mission line T, Tr, which is tuned 
to the operating frequency by the 
resonating effect of the space 
jormed between a metallic disc M 


Method of generating. ultra- 
high frequencies. 


and a sliding bridge or condenser 
N. 

The discharge tube contains 
argon gas at a low pressure. This 
gas is ionised in the space between 
an indirectly heated cathode C 
and a biased grid G of cylin- 
drical shape. At the end of the 
grid is a perforated disc Gr, which 
is separated from the anode A by 
a distance less than the mean free 
path of the ionised gas molecules, 

A screening grid G2 confines the 
discharge to paths near the per- 
forated disc Gr. Owing to the 
close spacing between the disc and 
the anode A, oscillations are 
generated as though no gas were 


present, the short transit time of | 


r 

| The British abstracts published 
| here are prepared with the 
} permission of the Controller of 
| H.M. Stationery Office, from 
| specifications obtainable at the 
i Patent Office, 25, Southampton 
| Buildings, London, W.C.2, price 
A ł/- each. 
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Brief descriptions of the more interesting radio 
devices and improvements issued as patents 
will be included in this section. 


the electrons favouring the pro- 
duction of very high frequencies. 


Standard Telephones and 
Cables, Ltd. (assignées of C. A. 
Bieling). Convention date 
(U.S.A.) November 20th, 1936. 


No. 500755. 
Q 
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SCANNING SYSTEMS 

CATHODE-RAY tube for use 

in television is provided with 
two or more permanent magnets 
located’ between the deflecting 
plates and the fluorescent or other 
target screen. The magnets pro- 
duce a control field at an angle 
of go degrees to the path of the 
electron stream, and this is applied 
to increase the deflection of the 
stream so as to enlarge, say, the 
picture width, without otherwise 
affecting the pattern preduced on 
the screen. : 

The. object is to allow the use of 
scanning voltages of lower ampli- 
tude than usual on the deflecting 
plates, so that a more accurate 
“‘saw-toothed ” formation can be 


' obtained. 


Hazelline Corpn. {assignées of 
M. Cawein). Convention date 
(U.S.A.), December 24th, 1936. 
No. 500502. 

o Oo O O 
AUTOMATIC SELECTIVITY 
CONTROL 
‘Pe IF amplifying valve V of a 

superhet receiver is arranged 
to develop a separate or indepen- 
dent voltage for automatic selec- 
tivity control. The two halves of 
a screening. grid SG surround a 
gain-control grid G and an auxili- 
ary anode Ar. The latter traps 
some of the discharge current, and 
feeds it back to a resistance- 
capacity shunt R C placed across 
the primary of the coupling trans- 


former T. The effect is to tighten 
or loosen the coupling, and so 
regulate the selectivity of the set. 

When the incoming signals are 
weak, the AVC voltage on the grid 


-G is at a minimum, and most of 


the electron stream passes to the 
main anode A, and then, via the 
second detector stage D, to the 
loud speaker LS. Very few elec- 
trons are intercepted by the 
auxiliary anode Ar, so that there 
is comparatively little energy fed 
back to the shunt circuit R C. Se- 
lectivity is then high. 

In the case of stronger signals, 
the AVC voltage on the grid G in- 
creases, and more of the discharge 
stream is therefore intercepted by 
the auxiliary anode Ar. This re- 
sults in a larger current being fed 
back to the phase-shifting shunt 
R C, so tightening the coupling 
of the transformer T, and increas- 
ing the width of the accepted side- 
bands. 


The British Thomson-Houston 


Co., Lid. Convention date, 
{U.S.A.), October 22nd, 1936. 
No, 500818. 
o o o p 
POSITION-FINDERS 


THE position of an aeroplane in 
flight is shown by the inter- 
sectiom of two pointers over a chart 
mounted on. the dashboard of the 
machine. Each pointer is con- 
trolled by a separate frame aerial 
which is kept constantly rotating 
by a motor, each aerial being 
tuned to a different beacon trans- 
mitter. ‘ 

A flexible. drive connects the 
shaft of each frame aerial to its 
associated pointer, through a relay 
which is operated by the signal 
pick-up from each aerial, so that 
the pointer is driven to one side 


Inventions — 


or other tntil it takes up a position 
corresponding to ‘‘ minimum ”’ 
pick-up on the aerial, whereupon 
it remains stationary. “The second 
pointer is similarly controlled by 
the other aerial, so that the inter- 
section of the two pointers gives 


_the pilot a “ fix ’’ of his position 


on the chart relative to the two 
distant beacon transmitters. 

O. G, E. Roberts. Application 
date July 21st, 1937. No. 499383. 
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FACILITATING PROGRAMME 


CHOICE 
TH figure shows a fitting 
added to a wireless set for 


holding a synopsis of the day’s 
programmes conveniently in view. 
The programme sheet is placed in 
a holder P, which can be inclined 
at any desired angle to the ver- 
tical. When not required, the 
holder P can be folded back into 


Device for holding radio pro- 
grammes. 


a frame F, and the whole fitting 
pushed out of sight into a recess 
R below the top of the cabinet. 
The frame is pivoted at A and 
slides in and out on guide rails. 

A, Schwarzwald. Application 
date january 17th, 1938. No. 
500762. 


Circuit arrangement for correlating signal strength and selectivity. 


No. 1035. 
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EDITORIAL 


Television 
The Need for Haste 


N the early stages of television 

the Wireless World repeatedly 

urged the authorities and the 

manufacturers to develop the 
new service with caution, and not to 
rush into an enormous. production of 
sets nor extend television stations to 
other parts of the country until the 
foundations of the service had been 
firmly laid in London, and sufficient 
evidence collected to provide the assur- 
ance that extension to the provinces 
would be justified by results. 

We are fully convinced to-day that 
that advice was sound at the time and 
that had any other course been adopted 
the radio industry would not have been 
able to adapt itself quickly enough to 
quantity production, nor would the 
B.B.C. have been able to cope with 
more stations without the service 
suffering in quality and the reliability 
of receiving sets being found wanting. 


No Longer Experimental 


To-day the period necessary for 
consolidation has passed. Manufac- 
turers are in a position to supply sets 
for a rapidly growing public demand, 
and the experience they have gained 
during a period of gradual development 
has enabled them to face production 
now in quantity with reliability. 

B.B.C. experience has been extensive 
enough now to make those responsible 
confident that they can run additional 
stations. We have also had assurances 
that the solution of the problem of a 
link between one station and another 
has been suitably solved. 

If there had been any question of 
abandoning television the decision to 


COMMENT 


do so should have been taken long ago. 
Since television is going on, the delay 
in extending it is unwarranted. 

The radio industry is just in that 
position where it has sunk a very large 
amount of capital in television, so far 
unremuneratively when considered 
collectively, but could now reap a 
reward if the market for television sets 
were extended. 


End This Indecision 


The success of the B.B.C. transmis- 
sions is no longer in question. It is 
necessary to have owned a set over 
the period of development to appreciate 
how great has been the progress made 
and how excellent a source of interest 
and entertainment the. programmes 
are to-day. No longer is there any 
need to hesitate to recommend invest- 
ment in a television set, even to our 
closest friends. 

What is the reason for the present 
hesitancy? The Television Advisory 
Committee showed so much courage 
and leadership in the early stages that 
it seems inconceivable that that same 
committee can have lost its nerve 
when called upon to face the next step. 

Even neglecting the question of 
national prestige in an enterprise where 
so far we have held the lead in the 
world, the other considerations we have 
mentioned are in themselves enough to 
make further hesitation unjustifiable. 

To turn back now is out of the 
question. ‘To stand still where we are, 
leaving the radio industry with the 
burden of expenditure already met but 
unable to go on to prosperity, is equally 
unthinkable. The next step must be 
taken, and, realising that it will require 
time before a second station can be in 
actual operation, the decision should 
be made at once. 
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Vibrators 


A SIMPLIFIED EXPLANATION 


OF HOW 


UNDAMENTALLY, vibratory con- 
verters act by the. periodical inter- 
ruption (by a buzzer) of the 
primary circuit of a step-up trans- 

former through which a fairly heavy 
current is passed from accumulator bat- 
teries. As the current in the primary is 
started and stopped, the field which it pro- 
duces changes rapidly and induces in the 
secondary winding an alternating EMF 
much greater than that of the input 
accumulator. This can be rectified 
(either by additional contacts on the 
buzzer reed or, in the case of very high 
output voltages, by valve rectifiers) and 
applied, after smoothing, to circuits 
normally employing HT batteries or mains 
supplies, such as receivers and trans- 
mitters. 

This seems at first sight to be merely an 
application of the well-known buzzer—or, 
to the highbrow, “‘ vibrating reed motor,”’ 
principle.; and that is supposed to be very 
simple to understand. As a matter of 
fact, large and brain-cracking books have 
been written on the behaviour of the cur- 
rents and voltages occurring in the simple 
buzzer, especially in the case of the induc- 
tion coil which was much used before the 
advent of valve oscillators for the study 
of electrical oscillation, and many of the 
problems raised by buzzer action have 
cropped up again in connection with its 


Fig. 1.—Possible vibratory rectifier circuits. (a) Primary in series with buzzer coil : primary current passes through 


buzzer coil, contacts carry total energising current: efficiency poor. 
hence primary inductance lowered : contacts carry total current. 
contacts. (d) Developed from (c) with self-rectifying contacts, buffer and tank condensers. Basis of practical 
circuit for “ half-wave ’’ rectification—i.e. only one half of reed travel utilised to make and break contacts. 
pare with Fig. 2. The rectifier in (a), (b) and (c) must withstand the high reverse voltage. 


THEY WORK 


l By 
W. H. CAZALY 
Grad. I.W.T. 


use in vibrators. 

It is easy to make 
a vibrator that will 
work after a 
fashion, Amateur experimenters have 
done so for many years, using all sorts of 
gear, such as old spark coils and electric 
bell mechanisms. Some obvious circuits 
are given in Fig. I. But unless these are 
very. carefully designed and constructed, 
their efficiency is poor. To obtain even 
io mA output at 100 volts (1 watt), at 
least 2 watts must be put in by the accu- 
mulators. Even this 50 per cent efficiency 
is not easy to secure with low input volt- 
ages, and length of life of the contacts 
less so. However, commercial vibrators 
are available -which not only give their 
rated outputs with efficiencies of the order 
of 70 to 80 per cent. (which is seldom 
attained by rotary converters), but, 
which is equally important, remain in 
good working order for thousands of 
hours’ use. These results are -obtained 
not only by the employment of specially 
suitable materials, but by the application 


(b) Primary in parallel with buzzer coil, 
(c) Primary and buzzer in parallel, but separate 
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of principles of which it is proposed to give 
a brief outline. 

The first thing to note is that in even 
the simplest vibrator circuits (say, Fig. 1 
(a)) the action may be divided into at 
least three components, involving regu- 


lar and cyclic action. They are (1) the 
mechanical periodicity of the vibrating 
reed; (2) the making and breaking of 
the contacts ; (3) the resonant frequency 
of the transformer and its associated con- 
densers, Keeping these in action requires 
the expenditure of energy, which is pro- 
vided by the input accumulators. If they 


1 

IBRATORY converters — “ vibra- 
H tors”? for short—ave coming more 
1 and more into popular use for obtaining 
1 high-voltage supplies from low-voltage 
1 sources such as accumulators. They are, 
i however, far from being the 
simple pieces of apparatus 
that their basic principle of 
action might at first suggest. 


are all out of tune with 
each other, this energy 
requirement rises inordi- 
nately and the input 
accumulators either have 
to be of comparatively 
high voltage or must pass 
very heavy current; which 
means that they must be 
bulky and heavy and be 
frequently recharged, 

It is like trying to keep 
three pendulums swinging 
by erratic and mis-timed 
hits with a hammer. If 
the hits can be delivered 
at precise and regular 
times and the periodicities 
of the pendulums can be 
made to suit, they can be 
kept going with very little 


Com- : 
energy. If they are made 
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Vibrators— 

to do some work while they are swinging 
—that is, if they are ‘‘ damped ’’—then 
more energy has to be used on them ; but 
it will be doing useful work: 

That is the sort of thing aimed at in 
vibrators. The energy given out by the 
accumulators just to keep the reed vibrat- 
ing, the contacts opening and closing, and 
the currents and voltages occurring in the 
transformer windings, must be as little as 
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SECONDARY VOLTAGE 


Fig. 2.-Variations of current and voltage during a complete contact 
period. The primary current is represented by the thick line, the 
secondary by the thin line and the reservoir condenser charge by the 


chain dotted line. 


possible. If the secondary is loaded, i.e., 
if its output is fed to a circuit doing some- 
thing requiring power, the load energy 
must be reflected back into the input in 
the form of reasonably proportional in- 
crease of current in the primary circuit. 
There are incidental problems, also, due 
mainly to the fact that when inductive 
circuits are broken, high back EMF’s and 
brief but heavy currents are set up, which 
require good insulation, refractory and 
carefully made contacts, and accessory 
components to act as buffers to these 
shock releases of energy. If these inci- 
dental problems are not solved the life 
of the vibrator is short. 


The Main Problems 


The actions involved are extremely 
complex, but it is possible to outline some 
of the main points that have to be con- 
sidered. The design of the transformer 
is about the most important problem, and 
it is vastly complicated by the fact that 
the currents and voltages that. occur in its 
windings do not vary according to a sine 
law. Some idea of the complexity of the 
waveforms involved may be had from a 
glance at the curves given in Fig. 2. 

In general, the design of the transformer 
must be such that it behaves as a tuned 
circuit that resonates at the frequency (or 
double the frequency) of the reed vibra- 
tions with a given load across the second- 
ary. Of course, if the load were purely 
reactive and the input EMF varied 
according to the sine law, the transformer 
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could be made to act as a single tuned 


circuit in almost exact resonance with the_ 


reed. In practice the load is never 
reactive, since it consists of an anode or 
some circuit absorbing power and is there- 
fore equivalent to a resistive load. How- 
ever, for a given load and reed frequency, 
the transformer can be designed at least 
to an approximation to resonance. This 
disposes of one problem at least partially 
—though saying this is ike a well-known 


cookery recipe, 
which begins ‘‘ Take 
a hare—.’’ First, 


of course, it is ne- 
cessary to catch the 
hare. 

Before the trans- 
former can be de- 
signed and made 
up, many mter- 
related factôrs must 
be taken 
count, Correlating 
these—-the turns 
ratio to obtain the 
correct step-up of 
voltage, the induct- 
ance of the second- 
ary, its self-capacity 
(which partially 
tunes it), the 
gauges of wire to 
carry the expected 
currents, the DC 
resistance of the 
primary, the dimen- 
sions and material 
of the core to suit the widely varying mag- 
netising currents, to mention a few—is 
quite enough to create a headache in even 
a fairly competent mathematician, though 
the work can be considerably simplified 
by making use of The Wireless World 
Radio Data Charts. Even then, there is 
still the problem of selecting the material 
and the dimensions of the reed, so that it 
will vibrate naturally to suit the trans- 
former. 


OUTPUT 


Fig. 3.—Basic circuit of a typical vibratory rectifier. 


into ac-' 


595 


coil is not specially tuned to the reed. 
Even the operation of extra contacts adds 
little to its requirements of energy froma 
the accumulators. It is essential, how- 
ever, that it should work very smoothly 
and constantly and at a frequency rather 
lower than that normally found with 
buzzers. Making and breaking the con- 
tacts at high frequency renders it difficult 
to design the transformer so that the 
primary is satisfactorily energised during 
the short contact period and also requires 
more energy to move the reed rapidly. 
Excessively high transient voltages. are 
also set up, which raise insulation 
problems. To vibrate for long periods 
and constantly, special steels are usually 
employed. 


Associated Apparatus 


The action of the vibrator and the parts 
played by the other components of the 
circuit—the contacts and the buffer con- 
densers—is best understood by following 
the progress of the curves in Fig. 2, in 
conjunction with a little imagination 
applied to Fig. 3, which is a working - 
circuit omitting RF chokes, screening, 
etc. On closing the main switch, Sr, a 
current starts to flow through the buzzer 
energising coil, Lr and one-half of the 
primary, L2. The current in Lı may be 
ignored, since its only function is to attract 
the reed. The current through L2 will rise 
rapidly at first and then slow down its rate 
of change until it tends to reach its maxi- 
mum of, in this case, 3 amperes, which 1s 
determined by the DC resistance of La. 
As it rises the change in its magnetic field 
induces an EMF in the secondary wind- 
ing. Now S6 is still open; hence only L4 
is in circuit in series with the reservoir con- 
denser C6, which is charged up by the 
EMF induced in L4. If the primary 
current were allowed to reach its DC maxi- 
mum, at point C in Fig. 2, the induced 
EMF in L4 would fall as the rate of 
change of primary current slowed down, 


Screening and R.F. chokes have been 


omitted for simplicity. 


The reed motor, or buzzer, itself requires 
the least effort to design, for unless the 
buzzer coil is connected in series with the 
primary circuit inductance, which is not 
usual, it forms a separate component with 
little effect on the rest of the circuit. 
Buzzers can be made to work with very 
little energy, even if the buzzer energising 


and C6, after being charged up to 300 
volts, would discharge again through the 
part of its curve DEF. Hence, 55 is 
arranged to break the circuit of L2 when 
the current, still rising rapidly enough to 
maintain 250 volts of induced EMF across 
L4, reaches point B, and S3 opens simul- 
taneously or a tiny moment before so that 
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C6 is left in the charged condition. The 
opening of S5 allows the primary current 
to fall, and it does so very rapidly because 
the secondary is now open-circuited : this 
rapid collapse of the primary field induces 
a very high secondary EMF, as is shown 
occurring in the secondary voltage curve 
EGH. 

The peak voltage at G would cause 
violent sparking across the gap at $3 were 
it not for the buffer condenser C2, which 
comes into circuit as S3 is opened and is 
charged by this shock EMF until the gap 
has had time to open far enough for no 
spark to pass. C4 is performing a similar 
office for contact S5. The reed, attracted 
by Lz, now passes across to make contacts 
at S4 and S6, and a cycle exactly similar 
to the one described takes place, with L3 
and L5 now energised. During the time 
that the reed is passing from one set of 
contacts to the other and both sets are 
open, the reservoir condenser C6 dis- 
charges partially through L6 and the load 
circuit, and its voltage falls as shown on 
the curve from E to K. When S4 and S6 
are closed, it is charged up again to 250 
volts. , 

Even this very elementary outline of 
what happens is sufficient to show the 
extreme importance of everything happen- 
ing at exactly the right moment. The 
distance the reed travels is not great and 
the time it takes to do so is small, Hence, 
the slightest maladjustment of the timing 
of the.contacts is seriously detrimental to 
efficiency. It is impossible, in fact, to 
adjust the contacts without proper jigs, as 
are used by the manufacturers, and 
attempts to do so are likely not only io 
fail, but irreparably to damage the con- 
tacts in a very short period of subsequent 
use. 


Results of Maladjustment 


For instance, if the contacts open 
simultaneously, but too soon, C6 begins 
to discharge the sooner and so falls at K 
to a lower than normal voltage. The hum 
level rises unless the output circuits are 
very generously smoothed and the DC 
output voltage falls. If they do not open 
soon enough, the hum level and regulation 
are slightly improved, but again the out- 
put voltage fails. If the contacts do not 
open and close simultaneously, either C6 
is insufficiently charged or charged to too 
low a voltage, or, if S5 opens before S3, 
the high reversed EMF causes an ex- 
tremely heavy current to pass, discharges 
C6, and makes so violent a spark at S3 
(dependent on the exact moment when it 
does open) that the contact surfaces are 
quickly burned and may even fuse to- 
gether. $5, remaining closed after S3 has 
opened, means that current is flowing use- 
lessly in the primary without inducing a 
charging EMF for C6 and represents a loss 
of efficiency. 

The transformer and the buffer con- 
densers together form a tuned circuit. 
Hence the capacities of the buffer con- 
densers matter considerably. If replaced, 
they should be of the- correct values, 
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neither more nor less. As they have to 
deal with very high though momentary 
voltages, and as they are constantly being 
charged and discharged, they should be ot 
first class make and adequately rated. 
Using buffer condensers of too large a 
capacity will so alter the tuning of the 
transformer that the primary is insuff- 
ciently energised during the brief closing 
of the contacts and efficiency will fall off. 
Too small buffer condensers will cause a 
very heavy current to pass through the 
primary, and this, when it stops and its 
field collapses, will result in excessively 
high reversed EMFs, causing a large 
spark to occur at the contacts and very 
much shortening their effective life. 


Mechanical Analogy 


It should always be borne in mind that 
a vibrator is analogous to a four-stroke 
internal-combustion engine rather than to 
a steam engine. The latter is designed to 
take great but steady and smooth 
pressures. The former is designed to 
handle energy released in a series of 
violently explosive packets, like repeated 
blows with a hammer. So the vibrator 
has to deal with short, intense bursts of 
energy as the contacts close and open and 
hand them out at the output terminals as 
a steady, smooth flow of DC through the 
external circuits, 

The resistive load on the secondary 
plays an important part in determining 
the phasing and the currents and voltages. 
Vibrators are designed for certain outputs 
at which they are rated, and if they are 
called on to deliver other outputs, their 
efficiency falls sharply. This is one of the 
most serious limitations of the vibratory 
converter, since it precludes its use to 
supply Amplifiers operating on Class “B ” 
or “C” principles without special pre- 
cautions which lower efficiency and 
deprives it of the universality of the HT 
battery. For instance, a vibrator rated to 
give 200 volts at 50 mA (10 watts) with 
an efficiency of 70 per cent. may give 100 
volts at 10 mA with efficiency of the order 
only of 10 to 20 per cent. Nor, at this 
low output, will its life be lengthened ; 
indeed, owing to the throwing out of phase 
of the winding resonances, sparking may 
ensue and the life be actually shortened. 

There are, however, so many vibrators 
on the market rated for outputs from 130 
volts 10 mA to 250 volts at 50 mA, that 
there should be no difficulty in choosing 
one to suit a particular receiver or trans- 
mitter, and as long as it is kept to the one 
job it will prove satisfactory. If for some 
reason a large output vibrator is required 
to provide less than its rated output, it is 
permissible to reduce its output without 
much loss of efficiency by lowering the 
input voltage. This should be done by 
using lower-voltage input accumulator 
batteries—say, 4 volts instead of 6 volts. 
It is not advisable to drop the voltage 
through a resistance in the primary circuit 
as this alters the phasing of the transformer 
circuits. 

Interference still remains only a partially 
solved problem with vibrators. It is diffi- 
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cult completely to avoid sparking, and 
even if this is reduced to invisibility, there 
are still high-frequency oscillations set np _ 
in the circuits which radiate directly and 
are propagated through stray and self- 
capacities and inductances. The brute 
force methods involved in very thorough 
screening and RF choking seem to be most 
effective, though a great deal can be done 
by judicious earthing. It must not be 
forgotten that the leads to the input 
accumulators carry the RF effects of 
sparking in the primary, and by 
“thorough” screening would be meant 
the screening, not only of the vibrator 
unit itself, but these leads and the input 
accumulators themselves, including any 
leads taken to the main input switch Sz, 
if this is not placed at the vibrator unit. 
For the same reason the input accumula- 
tors must not supply also the filament 
current of battery valves, though with care 
they can supply the heaters of indirectly 
heated valves. RF chokes are necessities 
in both output leads and must be placed 
within the screening of the vibrator. The 
earthing system has considerable effect, 
too, for if the vibrator and its screening are 
earthed by a short lead to a really good 
earth, and the receiver is given a separate 
earth at a little distance from that of the 
vibrator, interference should be reduced to 
inaudibility provided that the receiver 
RF circuits, including the aerial lead-in, 
are also screened. To sum up this matter 
of screening, the vibrator is like any other 
source of strong local interference and 
should be dealt with accordingly. 


Morse Operating 


INSTRUCTIONAL COURSE 


COMPREHENSIVE course in morse 

operating is being prepared by Messrs. 
L. F. Miller and R. J. Bennett, of 81, Wel- 
lesley Road, Chiswick, London, W.4. It 
covers not only the learning of the code and 
the acquisition of speed, but also such sub- 
jects as correct methods of key manipula- 
tion, practice exercises and suggestions as to 
the style of handwriting most conducive to 


Morse practice set, complete with key and 
headphones. 


speed. A valve oscillator practice set is 
supplied to students. . 

Readers of our own recently issued book- 
let “ Learning Morse,” and other would-be 
operators who have already acquired the 
elements of the subject, will perbaps be in- 
terested to learn that, if sufficient response 
is forthcoming, Messrs. Miller and Bennett 
propose to arrange practical instructional 
classes. 
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Distortion in I ransformer 


Part IL—THE “PARTRIDGE DISTORTION 
INDEX” AND ITS CALCULATIONS 


T can be shown both experimentally 
and theoretically (see appendix) that 
the harmonic distortion appearing in 
the voltage across the secondary ter- 

minals of an output transformer, having a 
` closed magnetic circuit not polarised by 
DC, is :— 
: ; i R 

Distortion (per cent.) =x x Zp ooe (3) 
where x is the percentage distortion taken 
from the curves of Fig. 5, R is the parallel 
impedance of the valve and its external 
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load, as calculated in this manner, should 
normally be the optimum load for the 
valve. 

Zr and x are both variable, and are de- 
pendent upon the frequency and the flux 
density (B) in the core of the transformer. 
The way in which Zr varies with flux 
density in the case of Silcor 2 has been 
illustrated in Fig. 8. If the iron losses are 

overlooked, the 


TABLE 1 simplest method of 

= determining ZF is 

x from Fig. 5 ax zo (R = 2,500) to measure the in- 

5 7 ductance of the 
= transformer pri- 

3rd | 5th Tth 3rd | 5th | 7th Total mary at any 

a fea ee j = known flux den- 
2,000 16,000 11.0 5.3 45 | 1.72 083 0.70 3.25 sity. The value of 
4,000 21,800 17.2 9.5 7.0 1.97 1.08 0.80 3.85 inductance at any 
6,000 22,900 223 13.1 106 | 2.43 143 1.16 5.02 : 7 
8,000 21.200 27.0 160 156 | 318 188 184 6.90 os d waned re 
10,000 17,300 31.0 18.7 20.3 | 448 271 294 1013  Þededuced from the 
information con- 


anode load taken together, and Zr is the 
impedance of the transformer primary to 
the fundamental frequency. 

The reader is advised not to worry too 
much about the origin of this formula. 
Mathematical reasoning is very fas- 
cinating, but must not be allowed to 
interrupt the major line of thought. Our 
immediate interest is centred upon the 
behaviour of output transformers, and 
formula (3) will yield the desired informa- 
tion providing it is used properly. Let 
us examine the various terms one at a 
time. 

“R” is the combined impedance of the 
AC resistance of the valve and its effective 
anode load when connected in parallel. 
The former is a reasonably constant figure 
which can be ex- 
tracted from the 
data given by the 


tained in Fig. 8, 
and the impedance, to a sufficiently close 
approximation for the present purpose, 
is :— 
Zr = 2 x frequency x inductance .... (4) 
The values of x can be taken directly 
from Fig. 5, providing the core material 
is Silcor 2. It can be the percentage con- 
tent of any one harmonic at the chosen 
flux density or, alternatively, it may be 
the total harmonic distortion. It is, of 
course, absolutely essential that ZF and x 
be evaluated at one and the same flux 
density. 


Practical Examples 


To examine the degree of distortion that 
may be found in practice, three different 


WATTS OUTPUT AT 50c/s 


4 6 8 10 12 


valve manufac- 
turers. It depends 
upon the charac- 


teristics of the valve 
and the manner in 


which the valve is 


used, but is quite 
independent of the 


transformer design. 


The external anode 
load will be the 


true load connected 
across the second- 
ary of the output 
transformer multi- 
plied by the square 
of the transformer 
ratio. The anode 
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6,000 8.000 10,000 42,000 


PEAK FLUX DENSITY (LINES PER SQ. CM.) 


| N Part I of this series of articles 
i the author showed that the iron 
| core of any output transformer can 
1 give rise to serious harmonic distortion. 
| Part II explains by a number of 
i examples how the magnitude of this 
I = . š 
| distortion may be calculated in 
; 
E 
i 


practical cases. 
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transformer designs will be reviewed. 
The calculations relating to the first 
example will be given in full so that the 
reader can see exactly how formula (3) is 
used in conjunction with Fig 5 and Fig. 8. 

Example 1.—Take an output stage con- 
sisting of two DO24 valves in Class “A” 
push-pull, giving a maximum output of 
12 watts. The optimum load given by the 
makers is 5,000 ohms, anode to anode, 
and the AC resistance per valve is 2,500 
ohms, 

A transformer having a primary wind- 
ing of 2,200 turns upon a tin. stack of 
No. 4 stampings of Silcor 2 will have a 
measured impedance of approximately 
21,800 ohms at 50 c/s when the flux den- 
sity is 4,000 lines per sq. cm. Given this 
one value of the impedance at a stated 


TABLE 2 

Frequency | Watts B Zr x R 
ejs f , ax Zr 
40 12 12,900 8,180 110.0 33.6 
50 12 10,300 16,700 71.0 10.6 
70 12 7,350 30,900 545 4.4 
90 12 5,720 41,300 44.3 2.68 
110 12 4,680 49,500 37.8 . 1.90 


flux density it is easy to deduce all the 
other values by reference to Fig. 8. Table 
1 shows the impedance at five different 
values of B. It should be noted that the 
ptimary impedance varies between three 
and four times that of the optimum load 
and, therefore, the attenuation -at 50 c/s 
will be very small. 

Columns 3, 4 and 5 of Table 1 contain 
the values of x for the third, fifth and 
seventh harmonics respectively. These 
are taken directly from Fig. 5. Assuming 
the ratio of the transformer has been cor- 
rectly chosen, the anode-to-anode load will 
be 5,000 ohms. The total valve imped- 
ance is also 5,000 ohms (2,500 x2) and 
hence R becomes 2,500 ohms. This 
figure is constant throughout the ensuing 


Fig. 9.—-The distortion produced at 50 c/s 

by the transformer described in the text for 

use with two DO24’s in push-pull. Table 1 
shows how the figures are calculated. 
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Distortion in Transformer Cores 
calculations, but ZF is different for each 
flux density. 

Returning to Table 1, columns 6, 7 and 


oe R 
8 with the results of multiplying x by Te 


while column g shows the total distortion, 
i.e., the sum of columns 6, 7 and 8. These 
figures have been plotted in Fig. 9 and 
the curves so produced tell the whole story 
concerning the distortion caused by the 
transformer at 50 c/s. By repeating the 
calculations similar sets of curves could be 
derived for any other frequency. 

In addition to the flux density scale, a 
scale of watts has been added to Fig. 9. 
This is derived by using the formula :— 

- (5) 

The voltage across the he ter- 
minals at any output can thereby be cal- 
culated and substituted in equation (1) to 
discover what value of B corresponds to 
the output in question. 

Another very informative graph is 
shown in Fig. 10. The derivation of this 
curve may be traced from Table 2. It 


impedance (ZF). 
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cent. at go c/s. But 
below about 60 c/s 
the distortion in- 
creases ve 


JUNE 2gth, 1939. 


rapidly. This is due 
to the combined 


effect of higher flux 
density and lower 


The foregoing 
outline of the cal- 
culations relating 


Fig. 11.—High-im- 


pedance valves such 
as tetrodes or pen- 
todes accentuate the 
transformer distor- 
tion. These curves 
apply to a trans- 
former working in 
conjunction with two 
KT66’s. 
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to the problems of iron distortion have, 
perhaps, made this section of the article 
a little heavy. The reader is asked to 
forgive this, because the subject matter is 
quite new and, therefore, a full explana- 
tion was unavoid- 
able. However, 


having shown the 
method, attention 
can again be turned 


to the lighter side 
of discussing the 


results. 


The transformer 
selected for Ex- 


ample r is obvi- 


ously useless as far 
as high-fidelity re- 


production goes. 


Somewhere around 
ro per cent. distor- 


tion at 50 c/s is far 


more than can be 
tolerated. But the 
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reader should ob- 


60 70 


FREQUENCY IN CYCLES PER SECOND 


Fig. 10.—Showing how the total distortion at 

full load varies with frequency. The origin 

of this curve is indicated in Table 2 and the 

transformer to which it applies is the same 
as that analysed in Table 1. 


defines the total distortion that would be 
produced by the above transformer when 
delivering 12 watts at various frequencies. 


36 classed 


serve with special 
care that the trans- 
former would be 
as very 
good if judged by 
the normally 
accepted standards. 
Taking the usual “selling points” one at 
a time we find :— 

(1) Frequency Response. This is excel- 
lent. The primary impedance.is three to 
four times the load impedance at 50 c/s 
(The Wireless 
World has often 
recommended a 


being adequate), hence the bass is well 
looked after. The high-frequency re- 
sponse depends only upon the method of 
winding the bobbin and can be taken as 
level up to 20,000 c/s for the sake of 
argument. 

(2) Ratio._Our calculations 
assumed that the ratio was exact. 

(3) Resistance of Windings.—The 
primary resistance would be in the region 
of 80 ohms total, which is commendably 
low for an optimum load of 5,000 ohms. 


have 


Defining Performance 


The author has frequently made deroga- 
tory remarks concerning the present craze 
for lauding frequency response as a proof 
of excellence. And here we have a typical 
example of its very limited indications. 
The transformer examined above passes 
the much vaunted ‘‘straight line” test 
with flying colours, in spite of being in 
fact a very third-rate article. 

Obviously, additional tests are indis- 
pensable. A statement of harmonic dis- 
tortion is imperative for the purpose of 
comparing the merits of various output 
transformers. The author suggests that a 
very simple scheme would be to state the 
total percentage distortion produced at 50 
c/s when the transformer is delivering its 


Fig. 12.— Illustrating how small the harmonic 
distortion due to the output transformer can 
be made by careful design. These curves 
apply to the 50 c/s performance of a trans- 
former working with two DA3o valves in 
push-pull. - 
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TABLE 3 ; 

: F = 

x from Fig. 5 aX g (R = 4,000 approx.) e 

g 

B Zr j | £ 

3rd 5th 7th 3rd 5th | Tth | Total a 

5 

£ 

2,000 9,630 11.0 5.3 4.5 4.57 2.21 1.87 8.65 2 

4,000 13,000 = 17.2 9.5 7.0 5.28 2.92 2.15 10.35 2 

6,000 13,600 22.3 13.1 10.6 6.55 3.84 3.11 13.50 £ 

8,000 12,700 27.0 16.0 15.6 8.50 5.03 4.92 18.45 roe 

10,000 10,300 31.0 18.7 20.3 12.0 7.26 7.90 27.16 
12,000 7,400 35.0 20.0 23.0 19.0 10.8 12.4 42.2 
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Distortion in Transformer Cores—~ š 

full rated output into a resistive load, of 
value equal to the nominal secondary load. 
The corresponding figure for the above 
transformer would be ro.6 per cent. It 
must be remembered that such a distor- 
tion index is arbitrarily chosen and, in 
order to emphasise this and to avoid con- 
fusion with other possibilities; it will be 
referred to as the “ Partridge Distortion 
Index.” 

Example 2.—-As a second example we 
will try two KT66 valves in push-pull, 
operating with an anode-to-anode load of 
4,000 ohms. The AC resistance is very 
high (about 25,000 ohms each) and the 
output 17 watts. ” 

Again keeping the No. 4 stampings and 
winding 1,700 turns upon a tin, stack, the 
impedance will be as indicated in Table 3. 
The distortion curves are reproduced in 
Fig. 11, which corresponds to Fig. 9 of 
the previous example, and it can be seen 
that the Partridge Distortion Index is too 
high to be estimated. Note that once more 
the frequency response curve would pro- 
claim the transformer as good. 

It will be appreciated from this example 
that high impedance tetrodes and pentodes 
accentuate transformer distortion. With 
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0.5 per cent. which is very satisfactory. 


In Part IV of this series it will be shown ` 
how even better results are possible by 


using a different magnetic material and a 
modified design 
technique. Fig. 13 
shows how the dis- 
tortion at full out- 
put varies with 
frequency and cor- 
responds to Fig. 
to relating to Ex- 
ample 1. 

When reviewing 
the latter curve 
(Fig. 13) it must be 
borne in mind that 
the full output at 


Fig. 15.—At (a) is 
shown Fig. 14 (c) 
inverted. It is analo- 
gous to the usual 
valve circuit illus- 
trated at (b). 


30 c/s can never be expected in normal 


use. If the full output is devoted to one 
frequency, nothing can be superim- 
posed upon it without overloading the out- 
put stage. But 
music consists of 

many frequencies 


all reproduced at 
one and the same 
time. Hence the 
amplitude of the 
bass notes must be 


small compared 
with the maximum 
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Fig. 13.——These curves relate to the same transformer as Fig. 12 and 
show how the distortion at full load varies with frequency. 


triodes the value of R is usually consider- 
ably less than that of the optimum load 
because of the effect of the AC resistance 
of the valve. In the present case R is ap- 
proximately equal to the optimum load 
since the valve impedance is too large to 
have much effect. 

Example 3.—~As a final illustration 
which can be taken as representative of 
good design, a 
transformer for use 
with two DA30’s 
will be described. 
These valves re- 
quire an anode-to- 
anode load of 9,000 
ohms in Class 
“A,” and give a 
speech output of 
I7 watts. 

The transformer 
uses a Tgin. stack 
of No. 4 stampings 
and is wound with 
4,400 turns on the 
piimary. Fig. 12 
shows the distortion 
at 50 c/s. In this 
case the Partridge 
Distortion Index is 


amplitude permis- 
sible. In the 
opinion of the 
writer the distor- 
tion on full load at 
50 c/s can be taken 
as the maximum 
distortion likely to be encountered in 
practice. 

As a parting reflection, how can the ob- 
vious superiority of the transformer 
described in Example 3 be detected by the 
tests usually applied to this type of com- 
ponent? Clearly it would be judged as 
simply another good transformer. What 
further proof is necessary to demonstrate 


Fig. 14.—Circuit (a) is the usual output transformer diagram which 
can be represented as at (b) by suitably choosing the value of RL. 
(c) is the equivalent of (b) if the transformer is considered as a generator. 


599 
APPENDIX 


To prove that the percentage distortion pro- 
duced by an output transformer is equal to 


R ; 
ax Zr’ consider the output transformer, as a 


generator of harmonics. Fig. 14 (a) can be re- 
duced to Fig. 14 (b), which is equivalent to 
Fig. 14 (c). Next, turn Fig. 14 (c) upside down. 
This has been done in Fig. 15 (a) and the 
similarity between this and the usual valve 
circuit of Fig. 15 (b) becomes at once apparent. | 
Falling back upon the well-known valve 
calculations, the harmonic voltage appearing 
across the load will be :— 
External Impedance 


Generator Impedance -+ External Impedance 
1. (6) 
where Vu is the open circuit harmonic voltage. 
Let Zr = primary impedance to fundamental 


VHX 


frequency. 

Ir = value of current at the fundamental 
frequency. 

Zu = primary impedance to any specified 
harmonic. 


Vu = internally generated voltage of speci- 
fied harmonic. 

x = harmonic current produced by Vu 
expressed as a percentage of the 
fundamental current (Ir) when the 
external impedance is zero. Values 
of x were given in Fig. 5. 

Vu = short circuit 


current x primary impe- 
dance. ; 


= Ir x ZH 
ico 


Normal External Load = a = R (say) 


= I 
(see Fig. 15 (a).) ae 
Total impedance of the circuit = R + Zn 

(see Fig. 15 (a).) == ZH approx. 

This approximation is justified in normal cases 
because ZF is at least equal to R in any reason- 
ably well-designed transformer, and ZH will be 
several times Zr since impedance increases 
almost in proportion to frequency. The addition 
of R and Zu must be vectorially performed and 
isnumerically approximately equal to y/ R? + Zn? 
which is nearly equal to Zu because Zu? is large 
compared with R*?, Therefore :— 

Harmonic voltage across load by substitution 
in equation (6) 


Fundamental voltage across load = IFZr, 
Therefore the harmonic voltage appearing across 
the load expressed as a percentage of the 
fundamental voltage becomes :—~ 

alrR/100 Saou R 
IeZrF Ze 
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Distortion in Transformer Cores— 

“the immediate necessity for a statement of 
„the Partridge. Distortion Index or some 
other figure that will serve as a reliable 
guide? It is the only way the genuine 
article can be distinguished. A “‘ straight 


Wireless 
World 


line” response is not a passport to the 
land of high fidelity. The elimination of 
harmonic distortion serves a more useful 
purpose than the retention of frequency 
bands beyond the range employed for 
radio or gramophone. 


Letters to the 


A.R.P. and the Amateur. 


O the initiated, the value of portable or 
fixed: wireless sets for maintaining com- 
munication under difficult circumstances 
during emergencies is so well known and 
appreciated that it seems, unnecessary for 
its advantages to be stressed, but despite 
that fact the Home Office still sets its face 
against the employment of radio in A.R.P. 
communications. It is quite obvious that 
the first bomb. may deprive a town com- 
pletely of its line communications and 
render practically the whole of its A.R.P. 
service useless. The extra strain put upon 
the much-vaunted loop lines, which in their 
“turn may also be put out of action or 
‘destroyed, would not solve the problem, and 
the use of runners or cyclists through shrap- 
nel-infested streets, probably made impas- 
sable by bomb craters to wheeled traffic, 
‘may possibly only add to the list of killed 
» or wounded and still fail to bring help to the 
stricken area. Small portable transmitter- 
receivers could and would maintain reliable 
communication under all conditions except 
that of a direct hit without endangering one 
‘extra life. The necessary training could be 
given by members of the transmitting 
fraternity, say under the auspices of the 
Radio Society of Great Britain, who could 
organise those members willing to help, 
either as operators or to train personnel. 
Thus the Home Office would have the use 
‘of a body of men who could, if unlikely to 
be called up for other services, maintain 
control or controlled stations at their homes, 
or use portables as required. Others who 
have become members of the fighting Ser- 


vices, or who would be in line for such Ser- 


vices in the event of war, could help in the 
training of additional A.R.P. helpers. 

I was interested to see’ that the police 
have taken such a course, and are installing 
wireless apparatus in every police station 
in the metropolitan area. What about 
forming a section of the “Specials ’’ to in- 
clude amateurs who would be prepared to 
operate the sets? 

The Home Office has a fund of useful 
material at its very door, but unless they 
wake up before the advent of war it will be 
too late to take advantage of that fact. 
Many members of the amateur fraternity, 
though adverse to war and all its causes, 
wotild not hesitate to assist in the protec- 
tion of their homes; and many too old for 
more active service could render valuable 
‘assistance as wireless operators. If scat- 
tered, it would be difficult to re-form the 
ranks, and their usefulness would probably 
ibe spent in less valuable work. Let the 
Home Office awake to its responsibility. 

W. E. F. CORSHAM (G2UV). 

Wembley, Middlesex. 


Qualifications of Service Personnel 
MAY ask Mr. G. L. Morrow to qualify 
f his statement ‘‘ that a high standard 
of technical knowledge in the Services is 
unnecessary and even undesirable ’’?, 


The Editor does not necessarily 
endorse the opinions of 
his correspondents 


re cece nero tae 


Radio development is very active in the 
Services just now, and, let us hope, will 
continue to be so. 

How, then, are operators, suddenly con- 
fronted with new sets embodying new designs 
and principles, going to be able to operate, 
maintain and modify them if they lack 
sufficient fundamental knowledge to enable 
them to keep abreast of such development? 

Also, Mr. Morrow -lays stress on the use 
of analogies,. whereas. anyone who has tried 
to learn ‘radio theory by such evasive 
methods knows only too well their ability 


‘to “‘lead one up the garden path.” 


And, sir, if we are to believe Mr. Morrow, 
the radio branches of the Services are 


: peopled by automatons whose brains re- 


spond to morse symbols, but shy like a 
‘startled faun when confronted with any- 


thing more formidable than lap. Are we 


to assume, therefore, that the pages of The 
Wireless World are looked upon as a foreign 
journal by such people? 

Men leaving the Services and seeking posi- 
tions in the radio profession will surely ob- 
ject to any such inference, whilst serving 
personnel will just as surely deplore the 
obvious insinuation that their ability. to 


_assimilate knowledge is strictly limited. 


In conclusion, may I congratulate Mr. 
Morrow on having found such a comfortable 
armchair from which to air his views? 

Cranwell, Lincs. J. CLARKE, Cpl. 


News from Japan 

THE following may be of interest to those 
of your readers owning SW receivers 

and able to take down morse :— 

“Domei English broadcast, European 
zone, 8 G.M.T. Starting Wednesday, June 
zīst, Station Tokio Oyama; call sign JUQ; 
frequency 18,080 kc/s.’’ 

This announcement was given at the con- 
clusion of the English broadcast on June 
zoth from JUP on 23 metres at approxi- 
mately 13.00 G.M.T. Speed about 20 w.p.m. 

Sunderland. A. HARGREAVES. 


Pirate Transmitters 
A YEAR or more ago you were kind 
enough to publish a letter from me 
notifying readers of The Wireless World that 
my call sign G2MQ was being wrongfully 
used by. some unauthorised transmitter. 
The publication of the letter (in which I 
indicated that I was. taking legal action 
against the person concerned, ‘if found) 
brought about an immediate cessation of the 
activities of the pirate in question, but they 
have apparently started again, for ` this 
morning I have received a QSL card from 
two different parts of the world (I do not 
wish to give the pirate the satisfaction of 
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knowing where*they are from) identifying a 
particular transmission which removes all 
doubt of the call sign having been mis- 
read. Particulars are appended to -this 
letter, but not for publication. 

As one of the pioneers of amateur radio 
in this country I maintained my transmit- 
ting licence until last year, although I have 
had no transmitter in operation for several 
years. As a result of this repeated infringe- 
ment and the inability of the Post Office, 
in spite of frequent notifications from me, 
to track down the infringer, I gave up the 
licence in question, and shall therefore be 
glad if readers of The Wireless World will 
delete my name from their list of call signs. 
At the same time I would like to repeat 
that, if the infringer is identified, I shall 
consider it my duty to other experimenters 
who abide by the regulations, to give all 
the assistance in my power to the authorities 
in any prosecution which may be decided 
upon. I will also take independent action 
if possible. PERCY W. HARRIS. 

Wimbledon, London, S.W.19. 


Frequency Modulation 


FrROM the point of view of a purist in 

nomenclature, “‘Heptode’’ (The Wire- 
less World, June 15th) is perhaps right in 
saying that frequency modulation is a 
different thing from phase modulation ; but 
in actual practice the name frequency modu- 
lation is given to a process that is nothing 
more nor less than simple phase modula- - 
tion. The definition of frequency modu- 
lation, quoted by ‘‘Heptode’’ from J. E. 
Young’s ‘‘Electric Communications and 
Electronics,’’ has nothing to do with fre- 
quency modulation as dealt with by radio 
engineers or radio physicists. 

He says that a single frequency current 
can be expressed as 

i= A sin (27ft + 6), 
where A is the amplitude, f is the frequency 
and 6 the relative phase. Then he says that 
if f is slowly varied the wave is said to be 
frequency modulated. The discussion below 
shows that this kind of modulation does not 
occur in practice. 

Suppose f is varied slowly by re- 
placing the constant f by a variable f 
(1 + k simacFt). F is the frequency of modu- 
lation of f and is assumed small compared 
with f; k can be regarded as the modulation 
depth of f and may be assumed small com- 
pared with unity. The current now is 

i= A sin (27ft +04 arkft sin 27Ft). 

By sketching a graph of the argument, 

anft+ 6+ 2zkft sin 2rFt, ` 
it is not hard to see that this new value of 
i is a function oscillating between positive 
and negative values, the number of such 
oscillations per second increasing indefinitely 
with time. The reason for this behaviour 
is that since f in the original expression for 
i was multiplied by the time ¢, the varia- 
tion is also multiplied by ¢ and becomes 
greater and greater as time goes on. In 
other words, the radio engineer looking at 
this current, either on an oscillograph or 
with tuned circuits, would say that Its fre- 
quency was increasing with time without 
limit. It is hardly necessary to add that 
the radio engineer never does look at such 
a current. s 

Young’s definition of frequency modula- 
tion is thus quite academic. It is easy to 
show that phase modulation, as defined by 
him and by others, is what radio engineers, 
and their tuned ‘circuits, commonly regard 
as frequency modulation. ; as 

PRO BONO RADIO. 

Farnborough, Hants. 
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This map, based on one prepared by the R.M.A., covers the area in which reliable reception can be expected fromm the London Television Station. The 

dark shaded band represents the boundary of the area in which consistent reception is usually obtained under average conditions, while in the areas 

inside this zone shown in white reception is usually satisfactory but difficulties may be experienced due to local conditions. The concentric circles 

represent 10-mile steps. Copies of the larger and more detailed R.M.A. map, printed in colours, are obtainable at 2/6 each from the Radio 
Manufacturers’ Association, 59, Russell Square, London, W.C.1r. 
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Magnetic Television 


Part I—CHARACTERISTICS OF 


HE word receiver is greatly over- 
worked nowadays, for it is com- 
monly used to cover the whole 
receiving equipment instead of 

being retained with its earlier meaning of 
the apparatus between aerial and loud 


speaker. The loud speaker and mains 
equipment are now considered part of the 
receiver, and in television the term in- 
cludes the cathode-ray tube, the scanning 
circuits, the power supply, and often the 
sound equipment, as well as the receiver 
proper. 

It is often difficult to avoid this double 
meaning, but in these articles it will gener- 
ally be used in its narrower sense to denote 
that part of the apparatus which takes the 
signal from the aerial, selects and amplifies 
it, and puts it into a suitable form for modu- 
lating the CR tube and synchronising the 
time-base oscillators. Its function is thus 
exactly analogous to a sound receiver, and 
in fact, it differs only in detail and not in 
principle. The CR tube, of course, corre- 
sponds to the loud speaker of sound equip- 
ment. f 

In television, however, there is appara- 
tus which has no analogy with sound re- 
production. This is the time-base and 
scanning gear. The purpose of this is to 
make the spot on the screen of the CR 
tube move regularly over the screen in 
exact accordance with the evolutions per- 
formed by the scanning beam in the trans- 
mitting camera. 

Enormous variety in the type of tele- 
vision receiving equipment is possible. In 
considering its design the first step is to 
make a choice between the electrostatic 
and electromagnetic types of cathode-ray 
tube. Both need a similar final anode 
potential of the order of 3;000-6,000 volts, 
but, if anything, the magnetic tube can do 
with the lower voltage. This tube also 
needs only the single high-voltage supply, 
for focusing is accomplished by passing 
current through a coil which surrounds the 
negek of the tube. This current can be de- 
rived from the receiver or time-base HT 
supply. With electrostatic focusing, no 
coil is needed, but potentials must be 


applied to electrodes built into the tube. 
In general, about 200-400 volts is neces- 
sary for the first anode and about 800- 
1,500 volts for the second. As these volt- 
ages are derived from the main high-volt- 
age supply, it must be better smoothed 
than in the case of a magnetic tube. 

As regards focusing apparatus there is 
really very little to choose between the 
two. For the electrostatic tube it is neces- 
sary to provide three different voltages, of 
which one must be accurately adjustable, 
with a fairly high degree of smoothing. 
With an electrostatic tube only one high 
voltage is needed and it requires little 
smoothing. To offset this it is necessary 
to provide a focusing coil, current for it, 
and a means of adjusting the current 
accurately. 


Magnetic or Electrostatic Deflection ? 


Turning now to deflection, saw-tooth 
oscillators are needed in either case. With 
the electrostatic system two pairs of de- 
flector plates at right-angles are built into 
the tube, and for deflection something like 
1,000 volts p-p. of saw-tooth voltage 
waveform must be applied in push-pull to 
each pair. This usually means a pair of 
push-pull triodes between each saw-tooth 
oscillator and each pair of deflection 
plates. Quite a large number of high- 
voltage condensers are needed, and the 
time-base HT supply must be of the order 
of 1,000 volts at some 20 mA. 

With magnetic deflection the usual 
arrangement is to mount two pairs of coils 
at right-angles round the neck of the tube 
and to pass saw-tooth current waveforms 
through them. The usual procedure is to 
employ a pentode amplifier between each 
saw-tooth oscillator and each pair of de- 
flector coils, the coils being fed through a 
suitable transformer. Fewer valves are 
needed, and the HT supply may be 
120 mA. or so at:300 volts only. Certain 
components and valves, however, must 
be built to withstand voltages of the order 
of 3,000, which occur on the line fly-back. 

This is not the only system available 


MODERN APPARATUS 


By 
W. T. COCKING 


for magnetic deflection and, in fact, it is 
not the one employed in the equipment 
to be described later in this article. Here 
no amplifiers are used and the deflector 
coils are part of the saw-tooth oscillators. 
This leads to economy of HT current con- 
sumption, but, as will be seen later, leads 
to no saving in the number of valves. 

In a comparison between the two 
systems the balance is probably in favour 
of magnetic deflection so far as cost is 
concerned, but in the design of the equip- 
ment electrostatic deflection is unquestion- 
ably the easier. In regard to the ease of 
setting up the apparatus to follow a given 
design, there is less to choose, but electro- 
static deflection is rather the easier of the 
two. There is, however, no serious 
difficulty with magnetic. 

We now come to the all-important 
matter of performance. Here there can 
be very little doubt that magnetic focusing 
and deflection score over electrostatic. In 
general, and for a given anode voltage 
and standard of definition, the magnetic 
tube gives a brighter picture than the 
electrostatic. 

Apart from the saturation character- 
istics of the fluorescent screen, brilliancy 
increases with the anode voltage and the 
spot size tends to decrease, thus permit- 
ting better definition. The spot size 
obtainable, however, depends also on the 
electron density of the beam, or the beam 
current, and the method of focusing. The 
brilliancy also depends on the beam cur- 
rent. It consequently pays better to use 
a method of focusing which permits the 
required spot size to be obtained with a 
large current than one with which the spot 
size can be obtained only with a small 
current. i 

Magnetic focusing permits the use of a 
heavier beam current than electrostatic 
focusing, so that a more brilliant picture 
can be obtained for the same voltage. 
In deflection, too, the magnetic tube 
scores. The deflector plates of the electro- 
static tube tend to affect the focus at large 
deflection angles, with the result that 
while the spot may be perfectly focused 
over the centre of the picture, it may be 
very badly focused at the edges. More- 
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over, quite small misalignment of the 
electrodes can seriously affect the shape 
of the spot—instead of being round, it 
may be drawn out into a line, 

All these defects can occur with mag- 
netic deflection, but they are much more 
readily controllable. Since the coils are 
all outside the tube, they can be centred 
precisely, if the user cares to take the 
trouble. In general, with good design of 
the coils and no extreme care in setting 
up the coils, focusing defects are not 
completely absent, but are very much 
less than with electrostatic deflection. 

There is thus no doubt but that it is 
desirable to choose the magnetic type of 
tube, and the next thing is to decide on 
its size. This depends only on cost and 
the viewing distance. The larger the tube 
the more the apparatus costs, not only 
because the larger tube is itself more ex- 
pensive but also because it is likely. to 
need a higher voltage for the same bril- 
liancy. This in turn calls for more 
deflecting power, so that the cost of the 
time-base goes up. Further, the larger 
tube must be provided with a larger 
cabinet. . 


Viewing Distance 


From the point of view of performance 
the optimum size of tube depends entirely 
on the viewing distance and is actually 
proportional to it, Experience shows 
that with a 12-in. diameter tube, giving a 
picture about roin. by 8in., the optimum 
viewing distance is 5- -6ft., and the picture 
is then roughly the equivalent i in apparent 
size to that obtained in a good seat in an 
average cinema. Tubes are obtainable in 
sizes from about sin. to 16in. diameter, 
so that viewing distances similarly vary 
from some 2ft. to 8ft. 

In general, a viewing distance of about 
4ft. to 5ft. would seem to meet most 
domestic requirements. A greater dis- 
tance than this may be inconvenient in 
the small rooms of modern houses, In 
any case, it is better to err on the small 
side rather than on the large, since it is 
not only cheaper but it is easier to go 
nearer the picture than to get further 
away. The front of the set will stand 
from the wall of the room at least 2ft., 
so that in viewing one’s eyes will be 6-7ft. 
from one wall. 

The arrangement of furniture in a room 
is usually such that one’s head is at least 
2-3ft. from the wall when sitting down, so 
that for a viewing distance of 4-5ft. the 
room should not be smaller than 8-roft. 
in one dimension. This is the minimum 
for convenient viewing, and in practice a 
4-5ft. viewing distance works out about 
right for a room which is ro-15ft. across. 
For such a distance a tube of 9-roin. 
diameter is correct, 

We thus find that for the average 


modern room a g-in. tube is about the 
optimum; for larger rooms a 12-in. tube is 
desirable, while the 16-in. tubes meet the 
requirements of unusually large viewing 
distances. Cost is almost always the sole 
consideration when a tube smaller than 
gin. is selected, as it is comparatively 
seldom that the viewing room is so small 
as to render desirable the use of a smaller 
tube. 

Incidentally, it should not be thought 
that the relation between tube and room 
size is in any way critical, It is not, as 
the wide variations in viewing distances 
in a cinema show. There is always an 
optimum distance, but quite a wide lati- 
tude is permissible. If one is too far from 
the television picture, then detail will be 
lost, while if one is too near the line 
structure will be obvious and the definition 
may seem poor. If one cannot be at the 
correct distance it is usually better to be 
too far away than too near. 

We thus choose a g-in. magnetic tube 
as best meeting our requirements, and of 
the various types listed of similar per- 
formances we choose one which is readily 
available and for which deflector and 
focusing coils are easily obtainable. For 
this equipment the Baird tube has been 
selected and it is used with Baird coils. 
This in turn necessitates the use of an 
unusual, but eco- 
nomical, time - base 
circuit for which the 
coils are designed. 
This will be de- 
scribed in greater 
detail later. 


extended period of giving an extremely good picture. 
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I N the series of articles of which this is the first full details will be 
given of a modern television receiver which has been developed in the 
“ Wireless World ” Laboratory and which has proved capable over an 


articles will prove serviceable in demonstrating in practical form the points 

discussed in earlier theoretical articles, even to those whose interest in 

television 1s more theoretical than practical, while the data given will be 
adequate to enable any proficient constructor to build a replica. 
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Turning now to the receiver, it must 
provide an output sufficient fully to modu- 
late the tube. This is about 20 volts p-p. 
of vision signal, but the output must be 
greater than this to allow for the sync 
pulses; the total output must be nearly 
30 volts p-p. The DC component of the 
vision signal must be retained if the mean 
illumination of the picture is to be repro- 
duced ‘correctly, and its retention is, of 
course, essential for sync separation. In 
order to obtain good definition, modula- 
tion frequencies up to 2 Mc/s or more 
must be retained and phase distortion 
must be kept at a minimum. 

The degree of sensitivity needed de- 
pends entirely upon the district in which 
the apparatus is to be used and upon the 
efficiency of the aerial system. In the 
suburbs around Alexandra Palace a very 
strong signal is obtained and quite a 
modest receiver will suffice. For distances 
of 5 to ro miles, however, a moderately 
sensitive receiver is needed, and outside 
this distance the sensitivity required goes 
up quite rapidly with distance. 


Long-range Reception 


At more than about 30 miles it is not 
possible to guarantee reliable reception, 
no matter how sensitive the receiver is. 
Good results are ob- 
tained every day at 
distances much 
greater than this, 
but in a new dis- 
trict one cannot say 
whether or not it is 
possible without 
trying it. In one 
place 7o miles or 
so from the trans- 
mitter good recep- 
tion may be 
consistently ob- 
tained; at another 
place, perhaps, 
only 40 miles away, 
the same receiver 
may only produce 
a. poor picture. 


Full constructional details of this 
television receiver will appear in forth- 
coming issues of The Wireless World. 
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Magnetic Television Receiver— 

So much depends on the nature of.the 
country lying between transmitter and 
receiver that it is difficult to foretell 
whether good results are likely to bé ob- 
tained at any great distance or not. In 
any case the aerial is very important. 

In order to cater for the needs of as 
many as possible it was decided to make 
this receiver of a highly sensitive type. 
The sensitivity is actually unnecessarily 
high for those near Alexandra Palace, but 
it is much easier to omit a stage if desired 
than to add an extra one. 


LIST OF PARTS 


RECEIVER. 
i Aerial coil, 45 Mc/s 
zi RF coil, 45 Mc/s 
1 Oscillator coil, 58 Mc/s 
4 IF coils, 13 Mc/s 
Fixed condensers: 
3 109 mmids., ceramic 
2 0.001 mfd., mica 
11 0.01 mfd., mica Dubilier 691W 
1 0,02 mfd., tubular Dubiller 4601/5 
2 0.1 mfd., tubular, 350 V Dubilier 4603/S 
I 0.25 mfd., tubular Dubilier 4606/S 


Peto-Scott, VIA 
Peto-Scott WIR 
Peto-Scott VIO 
Peto-Scott VIF 


Dubiher CDS3 
Dubilier 690W 


Resistances: 

1 50 ohms, $ watt Erie 
2 roo ohms, $ watt Erie 
3 150 ohms, 4 watt Erie 
I 200 ohms, 4 watt ‘Erie 
3 500 ohms, $ watt Erie 
I 1,500 ohms, 4 watt Erie 
i 2,000 ohms, 4 watt Erie 
2 4,000 ohms, $ watt Erie 
6 5,000 ohms, 4 watt Erie 
1 6,000 ohms, 4 watt Erie 
2 10,000 ohms, 4 watt Erie 
z 15,600 ohms, 4 watt Erie 
I 25,000 ohms, 4 watt Erie 
2 50,000 ohms, $ watt Erie 
x 75,000 ohms, 4 watt Erie 
2 1 megohm, 4 watt Erie 
r 65,000 ohms, 1 watt Erie 

Erie 


I 3,500 ohms, 2 watts 
1 Potentiometer, wire-wound, graded, 
15,000 ohms Reliance ‘‘TW/G” 
1 RF choke Eddystone 1011 
1 Coil, 144.5 pH Wearite PO7 
x Coil, 37.5 „H Wearite PAG 
7 Plug-top valve connectors Belling-Lee 1175 
6 Valveholders, British octal, chassis 
mounting Clix XIIO 
1 Valveholder, 7-pin, chassis mounting 
Clix X12 
x Valveholder, 5-pin, chassis mounting 
Clix XII 
2 Valveholders for Mazda Dr 
, Belling-Lee 357/H 
Chassis, aluminium Peto-Scott 
2 yards G.E.C. twin-core 110/.0076 


Domestaflex Peto-Seott W9404 
Valves: 
5 SP4t, 1 SP42, 1 ACTHr, 2 Dr Mazda 
1 354 V Mullard 
TIME BASE. 
r Scanning kit, including focus coil, 
frame yoke, frame choke, line de- 
flector coils and shroud, line scan- = 
ning transformer Baird 


i Potentiometer, 0.5 megohm 
Reliance ‘‘Compo SG”’ 
1 Potentiometer, 50,000.ohms, wire- 
wound Reliance “TW” 
xy Potentiometer, 20,000 ohms, wire- 


wound Reliance “TW” 
2 Potentiometers, 2,000 ohms, wire- 
wound Reliance “TW ”’ 
Condensers: 
x 0.001 mfd., tubular T.C.C.451 
x 0.0025 mfd., 2,000 V., tubular T.C.C. 
10.1 mfd., tubular T.C.C.341 
r 0.25 mfd., tubular T.C.C.341 
3 0.5 mfd., tubular T.C.C.341 
‘2 8 mfds., 150 V T.-C, PI” 
2 8 mids., 450 V T.C.C.802 


1 50 mfds., 12 V, electrolytic T.C.C. “ FT” 


1 Mains transformer 


.x Mains transformer 
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Resistances: 


r 1,000 ohms, $ watt Erie 
I 10,000 ohms, 4 watt Erie 
I 20,000 ohms, 4 watt Erie 
1 50,000 ohms, 4 watt Erie 
I 100,000 ohms, 4 watt Erie 
1 0.5 megohms, 4 watt Erie 
I 1,000 ohms, 1 watt Erie 
I 20,000 ohms, Ir watt Erie 
I 2,000 ohms, 2 watts Erie 
1 20,000 ohms, 2 watts Erie 
x Connector, 10-way bryce 5C6 
3 Wander plugs Clix MPI 


5 Valveholders, 5-pin high-voltage 
Belling-Lee 352/5 


Chassis and tube mounting ‘Peto-Scott 


Valves: 
2 2D4A, 1 URIC Mullard 
1 AC/P Mazda 
1 41MP Cossor 
z Magnetic tube, gin. Baird 


POWER UNIT. 

Partridge WW /T2 
Primary, 200-250 V; Secondaries, 
350-0-350 V, 120 mA, 4 V 2.2 A, 
4V3.54,4V8A 

Partridge WW /Tr 
Primary, 250 V; Secondaries, 

3,000 V e.5 mA, 20 V 0.2 A, 
4V0.65A,2V2.5A 


‘2 smoothing chokes, to H, 120 mA, 200 ohms 


Sound Sales H1o/120 


Condensers : | 
1 4 mfd., electrolytic, 500 V 
B.I. E.C.S.20 
2 8 mfd., electrolytic, 500 V 
B.I. E.C.L.40 
1 0.1 mfd., 4,500 V tubular B.I. 
Resistances: 
1 1,000 ohms Bulgin PR5 
1 50,000 ohms, 4 watt Erie 
6 3 megohms, $} watt Erie 
1 200 ohms, '20 watts Bulgin. PR24 
x Valveholder, 4-pin Clix Xıirr 
I Valveholder, British octal Clix X128 
x Connector, to-way Bryce 5C6 
z Connector, 5-way Bryce 5C4 
I Connector, 2-way Bryce 5Cr 


Belling-Lee 1114 


1 Fused plug, 2A fuses 
Belling-Lee Broor 


1 Terminal 


Baseboard, panel, etc. Peto-Scott 
Valves: 
1 HVR2 Mullard 
1 UU7 Mazda 


Two New Cossor Sets 


C. COSSOR, LTD., have recently 

e added two new receivers to their 

range. They are the Model 33 battery super- 

het with push-button tuning, and the Model 
62 AC console receiver. 


The new Cossor Model 62 AC console receiver, 


The latter, at 11 guineas, is housed in a 
walnut cabinet of striking appearance, and 
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makes use of a wide-response 8-inch 
moving-coil loud speaker. There are four 
valves + rectifier in the superheterodyne 
circuit, which covers three wavebands (16- 
52 metres, 190-580 metres, and 840-2,150 
metres). 

There are four valves in the superhetero- 


Cossor Model 33 battery receiver with push- 
button tuning. 


dyne circuit of the battery model, which 
covers approximately the same wavelengths. 
The final valve is a high-slope ‘‘ economy ” 
pentode, and grid bias is automatic. A 
mechanical push-button system is employed, 
and station adjustment may be effected 
from the front of the receiver. The price 
of the Model 33 is 9 guineas. 


PROBLEM CORNER-26 


An extract from Henry Farrad’s corre- 
spondence, published to give readers an 
opportunity of testing their own powers of 
deduction :— 


“ Bellevue,” 
Hampstead, London, N.W.3. 
Dear Mr. Farrad, 

Thank you for helping me to identify 
the mysterious short-wave news bulletins; 
you are evidently quite right in tracing them 
to the television station. Now I have 
another problem, and hope you will be 
equally successful with it. For the last 
week or so I have been bothered with 
whistles on the medium waveband. Up till 
then it has been very free from whistles, the 
only strong one being on Milan, due, I 
understand, to the second harmonic of 
London Regional coming in on the second 
channel. Only certain stations seem to be 
affected—the worst are Brussels No. 2 and 
Radio-Lyons (not Lyons PTT), and a little 
cluster of stations around each have 
whistles, but only when not dead in tune. 
Now that the evenings are light until fairly 
late it is only towards the end that most of 
the whistles are noticeable. But until re- 
cently I didn’t get them at all, light or dark. 

The set, as you remember, is an all-wave 
model, and has an RF stage, a frequency- 
changer, IF and double-diode-output-pen- 
tode, besides the rectifier ; and I have a very 
good aerial, so I get as good results as most 
sets with more valves. 

The whistles don’t bother me very much, 


-but as they started so suddenly it seems to 


me that they -may be due to some slight 
fault that has developed and could be put 
right if you could give me some. idea. of 
where to look. l 
Yours sincerely, 
Wil B. Keen. 


What ave the whistles due to, and where 
should Mr. Keen look for the cause? Solu- 
tion on page O12. 
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NEWS # WEEK 


PROVINCIAL TELEVISION 
Traders’ Deputation to the P.M.G. 


MAJOR TRYON, the Post- 
master-General, last week 
received a deputation organised 
by the Radio and Television 
Traders’ Federation which urged 
the speedy extension of the tele- 
vision service to the provinces 
and Scotland. 

The deputation not only 
stressed the necessity for this 
extension, but, emphasising the 
fact that radio and television 
were two distinct forms of enter- 
tainment, stated that they were 
voicing the demand of the 
public for the new form of enter- 
tainment. Moreover, if the 
British television industry was 
to maintain its present lead in 
this field, the service must be 
extended. 


£1 Licence Suggested 


If the difficulty in the way of 
such an extension was a finan- 
cial one, then the deputation 
proposed that a new licence 
should be introduced for the 
radio and television services at 
a combined fee of £r per 
annum—the existing 10s. wire- 
less receiving licence to remain. 
It was felt that the public would 
be prepared to pay for this addi- 
tional form of entertainment. 


Television Committee’s Report 


The deputation urged the pro- 
vision of one provincial tele- 
vision station this year, two 
further stations by the end of 
1940, and an 85 per cent. cover- 
age by 1942. The Postmaster- 
General stated in reply that the 
Television Advisory Committee 
had been investigating the 
problem in <all its aspects, and 
he understood that they were 
about to submit him a report 
on the subject. He promised 
that in considering the report he 
would give full weight to their 
representations. 


QUESTIONS IN THE HOUSE 


The Foreign Office and Broadcasting : Electrical Interference : 
Italian Propaganda 


EPLYING on behalf of the 
Prime Minister to a ques- 
tion in the House of Commons 
last week, Mr. Butler, Under 
Secretary for Foreign Affairs, 
stated that the existing relations 
between the B.B.C. and the 
Foreign Office in regard to 
foreign language broadcasts will 
undergo no change with the in- 
auguration of the new Depart- 
ment for Foreign Information ; 
that is to say, although respon- 
sibility for what is broadcast 
rests with the B.B.C., it is 
understood that the Corporation 
will continue to maintain the 
closest contact with the Foreign 
Office and will make full use of 
the information at the disposal 
of the Foreign Publicity Depart- 
ment, 

In a written reply to another 
question of a similar nature, 
Mr. Butler explained that the 
purpose of the Vansittart Com- 
mittee was to co-ordinate’ the 
work of foreign publicity under- 
taken by such bodies as the 
British Council, the British 
Broadcasting Corporation and 
the Travel Association, and to 
bring together such Government 
Departments as were concerned 
in this work. The Foreign Pub- 
licity Department of the Foreign 
Office will henceforth be respon- 
sibie for co-ordinating these 
activities. 


Electrical Interference 


Answering a question on elec- 
trical interference and its sup- 
pression, Major Tryon, the 
Postmaster-General, stated that 
about a thousand complaints 
were received during the year 
1938 concerning interference 
with wireless reception caused 
by neon sign installations. In 
most of these cases, the owners 
of the installations agreed to fit 
interference suppression devices, 


although there was at present 
no legal power to compel them 
to do so. Enquiries regarding 
the possible scope and operation 
of a new wireless Telegraphy 
Bill to deal, inter alia, with the 
question of electrical inter- 
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SUCCESS OF START POINT 


Some Listeners’ Reactions 
FPR along the south coast 
as far as the Kent-Sussex 
border the B.B.C. continues to 
receive gratifying reports of 
the reception of Start Point. 
A Bésham (Sussex) listener 
states that Start Point is twice 
as strong as London Regional, 
while listeners in South London 
acclaim it as providing an alter- 
native to London Regional. 
The B.B.C. engineers are 
much encouraged by the fact 
that these successful results are 
due to the = special aerial 
arrangement at Start Point, 


t 


TREASURE 


ISLAND’S. 20-kW short-wave transmitter, W6XBE. 


Erected in the Palace of Electricity at the San Francisco Golden Gate 
International Exposition, it radiates transmissions to the Far East on 
9.53 Mc/s., when the path between the transmitter and the destined 
listening point is dark and on 19.57 Mc/s. when part ef the path is light. 


ference with wireless reception 
were being actively pursued. 
The problem was, however, one 
of great complexity involving 
consultations. with many in- 
terests which would be affected, 
and Major Tryon said that some 
time must elapse before these 
consultations could be com- 
pleted. 


Italian Broadcasts 


In reply to another question, 
Mr. Butler said that the Prime 
Minister was kept informed of 
the nature of the broadcasts 
from Bari. His  Majesty’s 
Government have not thought it 
desirable to address representa- 
tions to the Italian Government 
about any recent broadcasts. 


“SOUTH AFRICAN TATSFIELD ’’—the South African Broadcasting Corporation’s diversity receiving station 
at Panorama, 14 miles from Johannesburg. Three rhombic aerials orientated on Europe are being erected and 
a series of masts for experimental aerials beamed on other parts of the globe are also contemplated. Mr. 
Griffiths of the B.B.C. receiving station at Tatsfield, who has been supervising the erection of the station, has 
now returned to this country. 


which is devised to give maxi- 
mum spread eastwards. At the 
same time, the west is well satis- 
fied, judging by reports from 
Penzance and Polperro. The 
Isle of Wight is also well pleased. 

B.B.C. listeners in the 
densely populated area around 
Brighton, hitherto very poorly 
served, report that Start Point 
now provides them with a 
reliable alternative programme 
to Daventry. 

Grumbles have come from 
Wales, however, where many lis- 
teners miss the English trans- 
missions from Washford and are 
apparently expecting equivalent 
results from Start Point. The 
new station, however, is not in- 
tended for Wales, which should 
be able to pick up English pro- 
grammes from Droitwich. In 
South Wales the new Clevedon 
station is filling in the gaps. 


NEW TELEVISION VIEW-FINDER 
CATHODE-RAY tube view- 
finder is now being used by 

the B.B.C. on one of the super- 

Emitron cameras for outside 

broadcasts. 

Hitherto the task of keeping 
moving objects in the picture 
has been a difficult one for the 
cameraman, as the image is up- 
side down and, when a telephoto 
lens is used, is exceedingly 
small. The new view-finder 
gives the cameraman a perfect 
check on the picture, as it is seen. 
in the scanning van. 
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News of the Week— 

Another recent improvement 
is a new chromium-plated micro- 
phone boom which, strapped to 
an engineer’s back, supersedes 
the unwieldy bamboo pole. 


TELEPHONE BROADCASTING 
HE Postmaster-General’s new 
scheme for the use of the 
telephone service as a broadcast- 
‘ing medium has raised the ques- 
tion whether all programmes 
will still emanate from B.B.C. 
studios. In official circles it is 
considered possible that the 
, Special studio facilities may be 
available in Whitehall whence 
announcements of national im- 
portance could be broadcast 
direct. 

The R.M.A. has issued the 
following statement concerning 
the P.M.G.’s pronouncement on 
the projected service :— 

The Radio Manufacturers’ Asso- 
ciation can only reiterate the 
view expressed some time ago that 
relay and wired wireless systems 
are in no way a substitute for the 
radio receiving set, which gives 
listeners a wide choice of pro- 
grammes from all over the world. 

In emphasising the case for 
wired communication in case of 
emergency, the Postmaster- 
General seems to have overlooked 
the lessons of the Great War. It 
was shown repeatedly that in 
bombed and shelled areas wired 
communication was subject to 
continued interruption and if, as 
has been frequently stated, large 
areas are vulnerable from the air, 
then wired communication may 
be subject to interruption and the 
radio link is vital to the mainten- 
ance’ of communication. 

The Postmaster-General appears 
to have overlooked or ignored the 
importance of radio services as a 
means of maintaining communica- 
tion in case of emergency, 
although it appears to be fully 
recognised by the Services. 
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VIEWERS’ OPINIONS OF 
TELEVISION 
A “ TELEVISION tea party ” 
—the first of its kind, al- 
though others are probable—was 
held in the Concert Hall, Broad- 
casting House, on Monday. 
Some 150 regular home viewers 
from all parts of London and the 
Home‘ Counties informally met 
members of the Alexandra 
Palace staff. Members of the 
Board of Governors and the 
Director-General were also’ pre- 
sent. 

After tea viewers were given 
the opportunity to express their 
opinions and criticisms regard- 
ing the television service and 
some interesting observations 
were made. 

It was very apparent from the 
applause given to one sugges- 
tion that viewers are not only 
willing to pay extra for the ser- 
vice, but feel that it is unfair for 
listeners to bear the cost, and a 
television licence fee of £1 was 


suggested. 


The question of interference 
from car ignitions was raised, 
and one viewer asked the per- 
tinent question—how many car 
owners in the gathering had sup- 
pressors fitted to their own cars. 


OBITUARY 

R. ARTHUR EDWIN KEN- 
NELLY, Sc.D., Emeritus 
Professor of Electrical Engi- 
neering at Harvard and at the 
Institute of Technology, Massa- 
chusetts, died at Boston last 
week, aged 77. He was at one 
time principal assistant in elec- 
tricity to Edison, and dis- 
covered the ionised layer sur- 
rounding the earth at almost 
the same time as Oliver Heavi- 
side. Dr. Kennelly was born at 


. = 


PORTABLE PA 
EQUIPMENT used 
during the recent 
A.R.P. test in Chel- 
sea. This Grampian 
“ Control” unit is 
battery or AC 
operated. 


Bombay and received the latter 
part of his education at Univer- 
sity College, London. 


FROM ALL 
QUARTERS 


Radio Relays ? 

A NUMBER of telephone sub- 
scribers residing in the vicinity of 
the new B.B.C. Bristol trans- 
mitter at Clevedon have reported 
the intrusion of the West Regional 
programme into their telephone 
conversations. This is a frequent 
occurrence in areas adjacent to 
new transmitters, and can be 
speedily corrected by G.P.O. en- 
gineers, 
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A PROSPECTIVE BUYER examines the first knockdown television kit 

placed on the American market by the Andrea Radio Corporation. The 

makers claim that the set can be constructed by the “ average man ” 
in thirty working hours. 


Too Many Valves 

A MOVEMENT to reduce the 
number of new valves introduced 
in the radio industry is being in- 
itiated by the American Radio 
Manufacturers’ Association. A 
good deal of confusion already 
exists on account of the vast 
number of types on the American 
market, and the recent intro- 
duction of the 7-pin Loctals has 
further aggravated the position. 


Radio-Tangier Becomes French 


FoLtowine the transfer of the 
Tangier broadcasting station from 
Spanish to French interests, it is 
reported in the „Agence Econo- 
mique et Financière that the 
station will be transmitting upon 
lines approved by the French 
Government towards the end of 
the year. 


More French S-W Stations 


Ir is announced that at the 
beginning of 1940 two new TOO- 


kW short-wave stations will be 
put into service in France. It is 
further stated that six other 


short-wave transmitters are to be 
built which will bring the total 
number of French S-W stations to 
nine. 


Marconi School 


INTENDING applicants are re- 
minded that vacancies at the 
Marconi School of Wireless 
Communication, Chelmsford, are 
limited, and those wishing to 
attend the session commencing 
Monday, September 11th, 1939, 
are advised to make early appli- 
cation. Hostel accommodation 
can be provided for those wish- 
ing it. 


Voice from the Wilderness 


AUSTRALIAN listeners recently 
heard a broadcast from Dr. Cecil 
Madigan’s scientific expedition in 
the Simpson Desert, The expedi- 
tion had reached the centre of 
the desert, and relay stations 
established along the route to 
Adelaide passed on the transmis- 
sion from the expedition’s ‘' pedal 
transmitter? to the National 
Network of the Australian Broad- 
casting Commission, 


Wireless for Small Ships 


Ar the Board of Trade enquiry 
into the loss of the 325-ton cargo 
vessel Rumore, which disappeared 
with a crew of seven in St. 
George’s Channel during January, 


1938, the assessors recommend 
that it should be considered 
whether such vessels as this, 


which are not required by law to 
be fitted with wireless telegraphy 
apparatus, should not all be 
equipped with wireless telephony 
transmitters. 


Interference on 6 metres 

Tue Federal Communications 
Commission is expected to recom- 
mend that all diathermy machines 
should have adequate filters in 
their power lines and be confined 
to one frequency band, so as to 
cut down interference with broad- 
casting to a minimum. 


Q.M. 

Wao is the world’s oldest ama- 
teur transmitter? Writing in 
QST Mr. L. J. Ryan, of Hanni- 
bal, Missouri, stakes his claim. 
He is seventy-eight years old and 
has been an active operator for 
twenty-one years. 


Finnish People’s Set 

FOLLOWING a survey of Finnish 
broadcast listeners, a campaign 
has been run by Finnish news- 
papers ‘calling for the provision of 
a cheap “People’s Set” on the 
lines of the Norwegian and Ger- 
man types which the less well-to- 
do majority of the population 
could afford to buy. 


New Appointment 


Str Ceci Graves, Deputy 
Director-General of the B.B.C., 
has been elected Vice-President of 
the International Broadcasting 
Union. 


School Broadcasting 


Tue President of the Federal 
Council of Teachers in Northern 
Ireland will lead a deputation of 
school teachers which is to ap- 
proach the Ministry of Education 
with a view to extending the 
facilities for listening to educa- 
tional broadcasts in their schools. 
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A New Kind of Receiver 


EASY TUNING AND WORTHWHILE DX 
AT A REASONABLE PRICE 


By R. W. HALLOWS, M.A. 


ROADLY speaking, only two kinds 

of wireless set are available to-day 

—the broadcast receiver and the 

communication receiver. Admir- 
ably as either may do the job for which it 
is designed, my feeling, after a consider- 
able experience in handling a large num- 
ber of sets of both these types, is that 
neither quite meets the needs of the aver- 
age man who makes long-distance wireless 
reception his hobby. 

Those who do so are a large and grow- 
ing body. At one time it seemed that 
this hobby, almost as old as wireless itself, 
might lose its popular appeal. Before the 
coming of the various European wave- 
length plans, the medium-wave and the 
long-wave bands had drifted into such a 
state of chaos that there. were few foreign 
stations that one could be certain of receiv- 
ing well on any given evening. Listening 
on the short waves to the few regular 
broadcasting stations that there were was 
a business altogether too difficult, too 
fiddling and too trying to the patience for 
any but hard-bitten, expert enthusiasts. 
Doubtless you recall your own efforts with 
those early “‘straight’’ short-wave re- 
ceivers—the hair’s-breadth movements 
that were necessary with the tuning knobs, 
whose foot-long extension spindles were far 
from eliminating the effects of body 
capacity. + 

Several factors played their part in sav- 
ing long-distance listening. Successive 
““plans’’ introduced sufficient order into 
the medium waveband to make the recep- 
tion of a large number of foreign stations 
free from mutual interference a certainty 
at any time. Increases in the power of 
stations enabled far better quality to be 


LL long-distance 
A listeners would 
like to possess a high- 
class communication 
receivery, and many 
of them so. 
There is, however, a 
large class of listener, 
whose hobby is listen- 


da 


ing to really distant 
stations, to whom the 
price of one of these 
de-luxe sets is pro- 
hibitive. The ordinary 
broadcast receiver is 
inadequate for theiy purpose, and in this 
article practical suggestions are made where- 
by manufacturers could make a suitable 
long-distance set for about £20, the basis of 
the design being the communication receiver 
in which all the non-essentials and de-luxe 
gadgets have been omitted. 


obtained with a diminution of background. 
On the short waves matters improved 
amazingly. Optimum wavelengths for dif- 
ferent times and seasons were found and 
used; channels were allocated by inter- 
national agreement ; civilised countries all 
over the world began to transmit regular 
programmes from high-powered stations ; 
and, finally, the beam system was ex- 
ploited with the happiest results. 

But, in addition to all this, there was 
the development of the superheterodyne 
receiver as a moderately priced set suitable 
for general use. Its sensitiveness, its selec- 
tivity, its stability and the simplicity of 
its controls made it the ideal popular re- 
ceiver. To-day there is, I suppose, hardly 
any owner of a wireless set who cannot 


On short wavelengths, bandspread tuning as used in ‘‘ The Wireless World ” communication 
receiver shown here, is essential for real long-distance work. 


. , Courtesy Frank Heaver, Ltd. 
In this American-made ‘‘ Colonial ’’ receiver 
more than usual care is taken, by means of 


a large, clearly marked dial, to make 


tuning easy. 


tune in some distant stations, and does not 
occasionally do so. In a sense we are all 
long-distance listeners now. I am writing, 
though, not for those who just now and 
then ‘‘run round the dial’’ to see whether 
there is anything of interest from abroad 
on the short or the medium waves—in the 
“broadcast” superhet, or even in the 
modern small ‘“‘straight,’’ they have 
exactly the instrument that they require. 
The people whose needs it does not fulfil 
are those whose pleasure lies in regular 
long-distance listening, in the capture of 
new stations as they come into operation, 
in the keeping of records of their successes 
and failures, and in observing the varia- 
tions in reception conditions. 


Broadcast Receiver Limitations 


First let us examine the ‘‘ broadcast”’ 
receiver through a DX man’s spectacles 
and see where and how it does not fill the 


bil. To begin with, it is a mass of com- 
promises. In their latdable efforts to 


combine reasonably good performance 
with simplicity of control and a moderate 
price, the manufacturers have cut down the 
“variables ’’ to the smallest possible num- 
ber; it may, in fact, be said that one quite 
understandable aim of most set makers 
is to keep down the number of knobs to 
as near three as they can possibly manage. 
The compromises called for by a small 
number of controls mean necessarily that, 
however well suited the set is for its own 
special job, it is not adaptable for others. 

To the long-distance man the‘ broad- 
cast” receiver has many shortcomings. 
The sensitivity is inadequate, and the sim- 
plicity of its tuning arrangements makes 
them far too coarse for his purpose, at any 
rate on the short-wave range. On this 
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Wanted—A New Kind of Receiver 
range the dial is often.so coarsely gradu- 
ated, and the pointer so stout, that accu- 
rate calibration is all but impossible ; nor 
is the business made easier if the oscillator 
creeps. Also, the selectivity in this part 
of the tuning range is frequently inade- 
quate, and second channels are a nuisance, 
while the waveband coverage is too limited 
as few of these receivers will tune below 
16 metres or above 50. . 
The only present alternative to the 
“ broadcast ’’ set is the communication re- 
ceiver, and here we have a beautiful 
instrument. In a high-class set of this 
kind there may be a dozen or more con- 
trols, each of which is a genuine help to 
reception. With such a set one can squeeze 
the last ounce out of any signal, but there 
is one big drawback, a drawback that is 
insuperable to many of us, namely, its 
cost, which may be from £40 to £75, or 
even more than that. l 


Planning the Set 


Now, after using many communication 
receivers I have come to the conclusion 
that most of them are a good deal more 
elaborate than they need be for our pur- 
poses. This kind of receiver is, after all, 
really a professional’s set. For our ama- 
teur DX work we could do with some- 
thing smaller, less elaborate--and less 
costly. The set that I have in mind is a 
kind of ‘‘sports model” receiver. For 
want of a better name I call it a “ reach- 
out” set. It would be something betwixt 
and between the “‘ broadcast’’ set and the 
communication receiver. In my view it 
would be the ideal second set in any 
family which counts one or more long- 
distance enthusiasts amongst its members. 

What we want for the reception of dis- 
tant stations is a set that is much more 
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used have generally been on the lines of 
the block circuit diagram in Fig. 1, the 
panel fittings being: (1) Main tuning knob 
and dial ; (2) band spread tuning knob and 
dial; (3) HF gain control; (4) IF selec- 
tivity control; (5) AF gain control; (6) 
crystal gate on-off switch; (7) crystal 
balancer; (8) BFO switch ; (9) BFO pitch 
control; (10) tone control; (z1) send- 
receive switch; (12) AVC in-out switch ; 
(13) tuning meter ; (14) phone jack ; (15) 
mains switch. 

These big sets have usually more gain 
in reserve than one can ever possibiy use. 
The RF gain control is usually kept full 
on when AVC is in, but I have noticed 
that if the AF control dial is graduated 
from o to ro I sel- 
dom advance it be- 
yond 2 or 3, and 
never above 5. 
Probably we must 
keep two SF stages 
in order to get rid 
of second channels 
on the short waves. 
But I think that a 
single IF stage 
would suffice—cer- 
tainly it would if it 
were regenerative, 
on the lines described recently by Mr. 
McMurdo Silver in The Wireless World. 

The crystal gate is a luxury that can 
be dispensed with in the interests of 
economy, particularly as by far the 
greatest number of long-distance folk go 
in mainly for the reception of telephony. 
For the same reasons we can part with 
the BFO without many sighs. It kas its 
uses when searching for weak telephony 
signals, but my experience is that it is so 
seldom brought into action that it will not 
be greatly missed. One high-efficiency 
AF pentode following a detector of the 


Fig. 1.—Typical circuit arrangement of a communication receiver. 


flexible than the domestic one. There 
must be a considerable reserve of ampli- 
fication in hand for use when needed ; the 
selectivity must be variable to enable us 
to get the best out of any signal ; the short- 
wave ranges—I use the plural advisedly— 
must be highly efficient; and, above all, 
the tuning must be fine, and so arranged 
that the set lends itself readily to calibra- 
tion. How can we meet these needs with 
a simplified form of communication re- 
ceiver at a suitable price? And, first of 
all, what is that price to be? I should 
put it at about £20. The last thing that 
J want to see is a cheap reach-out set. We 
need a precision instrument, and precision 
does not go hand in hand with cheapness. 

Big communication receivers that I have 


6B8 type should provide all the AF gain 
needed. 

The circuit is thus cut down to the seven 
working valves seen in Fig. 2, with, of 
course, a rectifier in addition. The 
separate oscillator we must keep, for 
creeping is one of the things that we 


specially want to avoid. 


Now for the controls, of which the one 
governing tuning is, to my mind, the most 
important part of any long-distance re- 
ceiver. I would far rather have a four- 
or five-valve set of no great sensitivity, 
but with good tuning arrangements, than 
one with cramped, coarsely marked 
scales ‘and backlash in the condenser drive, 
no matter how many valves it contained. 
I am sure that you will agree that a first- 
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class tuning system is the greatest of aids 
to success on the short waves. Such 
systems are expensive, which is one of 
the chief reasons why I don’t want to see 
cheap reach-out receivers. 
Band-spreading—real band-spreading— 
is essential. By far the handiest and 
most satisfactory system that I have used 
consists of a small ganged variable con- 
denser whose sections are in parallel with 
those of the tank condenser. The tank 
should have large, finely graduated scales, 
marked in kilocycles or megacycles, as the 
case may be. It should have a two-speed 
drive, as it is a great convenience to be 
able to return quickly to zero when you 
have finished exploring one waveband 


Fig. 2.—Circuit of suggested ‘‘ reach-out ’’ receiver. 


and are about'to start on another. The 
bandspread dial should be as large as that 
of the tank, but marked simply into 100 
equal divisions. The drive her2 should 
also be two-speed to facilitate returning 
to zero. The main dial should read cor- 
rectly when the small condenser’s vanes 
are fully meshed—that is, with its dial 
reading 100. : 

With such an arrangement calibration 
is simplicity itself. When dealing with, 
say, the 15 Mc/s band, the main dial is . 
set initially at 15.4 Mc/s, and the band- 
spread at 100. The log would then read 
something like this :— 


Station Main Bandspread 
DJR 15.4 87 
W2xXAD a 86 
OZHa2 5 85 
GSP m 84 

and so on. To return to any desired 


station—say, W8XK, logged at 73 on the 
bandspread dial—it is only necessary to 
check the settings on one strong and re- 
liable station (GSP would do well). Put 
the main dial as near 15.4 Mc/s as you 
can, and set the bandspread dial at 84. 
Then move the main dial slightly until 
GSP is tuned in. W8XK, if working, will 
then be found when the bandspread dial 
is turned to 73. 


Eliminating Non -Essentials 


Of the other controls we must certainly 
keep selectivity, AF gain, AVC in-out, 
and tone. The last is of great importance, 
though not all communication receivers— 
even the biggest of them—have it. Weak 
signals from great distances are liable to 
suffer considerably from attenuation of 
the upper audio frequencies, so much so 
that, though there is amplification enough 
available to bring thém up to reasonable 
strength, speech may almost, if not en- 
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Wanted—-A New Kind of Receiver 

tirely, be unintelligible when there is no 
tone control. This should take the form 
of a bass attenuator with, if possible, a 
treble boost. 

The main switch is obviously a neces- 
sity, and the tuning meter also is indis- 
pensable. RF gain control I would like 
to have, and the send-receive switch, too. 
The latter is most useful even to non- 
transmitters; it is very handy, for in- 
stance, when radiated interference from a 
passing car’s ignition system is a nuis- 
ance. But, if need be, these could be 
sacrificed for economy’s sake. The ‘phone 
jack is not really important. 

The last point to be considered is the 
wavelength, or frequency coverage. The 
set need not take in the long waveband, 
for there is nothing of DX interest on it. 
It should, I think, give continuous cover- 
age from about 9.25 to 550 metres—say, 
32.5 Mc/s to 540 kc/s. Allowing for the 
necessary overlap, this works out very 
nicely, for a ratio of slightly over 2:1, 
into six wave ranges. In round figures, 
and excluding the overlaps, these are as 


follows :— 6 Me} 
By peer eee ew I c/s 

n TEETE 8 Mc/s 

Boe tee edats 4 Mc/s 

4: - Seeaceees k 2 Mc/s 

2000 vee ewes tooo kc/s 
J000  crarsseris 500 kc/s 


The reach-out receiver therefore emerges 
as a seven-valve set, with genuine band- 
spread tuning and such desirable controls 
as selectivity, AF gain, AVC in-out, and 
tone. If our price limits will run to them 
there will also be a RF gain control and 
a send-receive switch. 

Such a set, if well designed, should be 
immune from such things as oscillator 
drift and, second-channel interference. 
There should be sufficient gain at hand 
for all amateur DX purposes, and selec- 
tivity variable between, say, 2 kc/s and 
12 kc/s should enable us to get the utmost 
out of any signal. The suggested tuning 
arrangements would certainly be a joy to 
use. 

That is the kind of set that I should like 
to have. But one man’s meat is pro- 
verbially another man’s poison, so your 
ideas may differ from mine. If they do, 
remember that the correspondence 
columns of The Wireless World are 
always open to your suggestions, Between 
us we may evolve and induce the manu- 
facturers to give us the perfect £20 long- 
distance receiver. 


Television Programmes 


Sound 41.5 Mc/s. Vision 45 Mc/s. 
An hour’s special film transmission in- 
tended for demonstration purposes will be 
given from 1i a.m. to 12 noon each week- 
day. The National or Regional programme 
will be relayed on 41.5 Mc/s from approxi- 
mately 7.45 till 9 p.m. daily. 


THURSDAY, JUNE 2gth. 
3, “ An Expert in Crime,” a play by S. E. 
Reynolds and Frederick Carlttn, 3.35, British 
Movietonews. 3.45, 255th edition of Picture 
Page. 
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9, Walsh and Barker in Cabaret. 9.35, Gaumont- 
British News. 9.45-10.15, 256th edition of 
Picture Page. 
FRIDAY, JUNE 30th. 

3-4.30, Smoky Cell,” a play by Edgar Wallace, 
9, Beatrice Lillie—Starlight. 9.15, British 
Movietonews. 9.25, Tennis Dentonstration by 
Dan Maskell. 9.40, Cartoon Film. 9.45, 
“ Nancy’s Puppets ” in “ Pyramus and Thisbe.” 
10, Film. 10.10-10.40, “ The Words Upon the 
Window Pane,” a play by W. Butler Yeats. 


SATURDAY, JULY st. 
3, Jerome Kern Programme by Eric Wild and 
his Band, with songs by Kay Kimber. 3.20, 
Charles Heslop in “ Percy Ponsonby Goes to 
Wimbledon.” 3.30-4.30, O.B. from the Centre 
Court at Wimbledon of the Tennis Champion- 
ship Meeting. Commentary by T. Woodrooffe. 


9, Wyn Richmond in songs, with Evel Burns 
at the piano. 9.10, “ Cricket on the Green” 
—E. H. Tattersall. 9.15, Gaumont-British 
News. 9.25, “ Fiat Justitia.’ Excerpts from 
famous trials of literature and drama. Cast 
includes D.A. Clarke-Smith and Charles Heslop. 
10.15, Cartoon Film. 10.20-10.30, Eleanor 
Warren, ‘cello. 


SUNDAY, JULY 2nd. 
3.25-4.30, A.R.P. Parade, Hyde Park, in the 
presence of His Majesty The King. O.B. of the 
first massed parade of A.R.P. units in London. 


8.50, News. 9.5, Sir Ronald Storrs, Speaking 
Personally—-‘‘ American Impressions.” 9.15, 
The Covent Garden Ballet in “ Les Sylphides.” 
9.50, British Movietonews. 10-10.30, Ruth 
Draper, the famous American diseuse. 


MONDAY, JULY 3rd. 


3, Scenes from Henry Sherek’s “ Dorchester 
Floor Show.” 3.20, British Movietonews. 
3,.30-4.0, Tennis O.B. from Wimbledon. 


9-10.30, Leon M. Lion‘and Louise Hampton 
in “ The Silver Box,” by John Galsworthy. 


TUESDAY, JULY 4th. 
3, “ In Search of Valour,” a comedy by Teresa 


Deevey. 3.30-4, Tennis O.B. from Wimbledon, 


9, Elizabeth French and Bruce Carfax in Songs 
from “ Bitter-Sweet ” and ‘‘ White Horse Inn.” 
9.10, “ American Art To-day ’’—talk. 9.30, 
British Movietonews. 9,40-10.40, “ Whistling 
Bullets ’’—Western Film. 


WEDNESDAY, JULY 5th. 


3, “Down on the Farm,” O.B. from Bull's 
Cross Farm, where A. G. Stréet and the Farmer 
will discuss work for July. 3.15, Fashion 
Parade. 3.30-4, Tennis O.B. from Wimbledon. 


9.5,Gaumont-British News. 9.15-10.30, “Luck 
of the Devil,” a comedy by Lynton Hudson. 
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Five-metre DX 


RECEPTION ON THE 
EAST COAST 


SINCE June roth last, conditions have 

not favoured long distance reception 
on 56 Mc/s, and for all practical purposes 
this band has been useful only for local 
communication. 

Some notes regarding reception during 
the whole of May and the first three weeks 
of June have been received from G6DH in 
Clacton-on-Sea, Essex. Of 21 stations 
heard or worked 17 were over 50 miles 
away and these comprise G2AO (85), 2HG 
(54), 2LW (58) 2MR (67), 2MV (62), 2XC 
(120), 2XG (50), 2ZV (r10), 5BY (60), 5MA 
(70), 5TX (130), OCW (125), 6FO (175), 
60H (70), 60T (54), 6QZ (58), and 8SK 
(52). 

The figures in parentheses are the ap- 
proximate distances in miles from G6DH. 

A French station was heard on June gth 
at 9.50 p.m. and another at 8 a.m. on the 
13th of the month, but telephony was. em- 
ployed and they could not be identified, ow- 
ing to bad fading. 

Should these notes be seen by our 
continental confréres, may we make a plea 
for signing off on CW for identification? 
G6DH comments on the fact that many of 
the stations he received at good strength fail 
to reply to his calls, and ventures to suggest 
that the average five-metre transmitter is 
now far more efficient than the accompany- 
ing receiver, while better aerials, such as 
beam arrays, might be used with advantage. 
We, too, have had similar experiences and 
deplore the fact that so many insensitive 
receivers are still in use on this band. 

In due fairness to all, however, it should 
be stated that even when equipped with a 
sensitive superhet, local interference at times 
can be so bad that even moderately strong 
CW signals are almost unreadable. | The 
great bugbear on five metres is unquestion- 
ably motor-car ignition noise. 

G2MC. 


HOME RECORDER 


Designed for operation 
with a standard broad- 
cast receiver, this home 
recorder has recently. 
been produced in Hol- 
land by Philips. Coated 
glass blanks are nor- 
mally used, while the 
driving motor, which 
exerts a torque 6f some 
10,000 g/cm., is flexibly 
mounted and ` coupled 
to prevent the trans- 
thission of vibration to 
the turntable. 
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A Leakage of Information 


| ees greatly dismayed to read in the 
Wireless World the other day of a new 
type of aerial which has been evolved 
to overcome certain difficulties associated 
with car radio, the reason for my dismay 
being that a similar invention of my own 
has been literally ‘‘ beaten on the post.’’ 

The trouble with car aerials has always 
been to find a compromise between wire- 
less efficiency and the limitations imposed 
by the necessity that the aerial should be 
in a position where it is not liable to 
damage. It has long been known that one 
of the most suitable arrangements from a 
purely wireless point of view is a simple 
vertical rod mounted on the roof. Unfor- 
tunately, such a position has in the past 
been almost entirely ruled out by the fact 
that the aerial rod gets smashed up if the 
car passes under a low arch, or even by 
some careless person putting baggage on 
the roof, although I am told that in the 
best circles they do not do that nowadays. 
It must, however, be remembered that 
being an ardent wireless man I do not con- 
fine myself to the best circles but associ- 
ate impartially with everybody, including 
the wireless manufacturer in his humble 
cottage and his customers in’ their stately 
mansions. 

Now, as some of you may know, in 
some foreign countries they do not employ 
the brutal methods of our own police of 
hitting you over the head with a wooden 
truncheon if you are obstreperous on your 
way to the station. Out of consideration 
for the prisoner’s skin they use a rubber 
truncheon which, like a stocking filled 
with sand, stuns but leaves no mark. 

A certain foreign police force recently 
placed an order with an English manu- 
facturer for a few gross of these articles 
but refused to accept delivery owing to 
their being rather too hard and therefore 
liable to hurt the prisoners. Mrs. Free 
Grid, with a woman’s inability to resist 
buying anything which is “marked 
down,’ irrespective of whether she has a 
use for it or not, bought several packing 
cases full of these truncheon throw-outs 
very cheaply, with the result that I was 
absolutely compelled to invent something 
in which they could be used. 

I have always been fired by reading 
tales of how great inventiors came into 
existence, one of my favourites being the 
story of how James Watt invented the 
steam engine as a means of using up the 
surplus steam from his mother’s kettle 
after an occasion on which he had been 
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scalded and scolded through forgetting to 
take it off the gas ring in time, and so 
allowing it to boil over. You will under- 
stand, therefore, that the little matter of 
inventing something to use up the surplus 
rubber truncheons did not worry me 
greatly, and I soon conceived the idea of 
boring a hole down the centre and insert- 
ing a flexible wire, the whole gadget being 
then mounted on a car roof to act as an 
aerial. The beauty of the idea is that you 
can knock. the aerial over by driving the 
car under a low bridge, or even by throw- 
ing a heavy trunk on it, but afterwards 
it will, by virtue of its resiliency, spring 
into its correct vertical position once 
more. i i 

Now that I have been forestalled, of 
course, I have several gross of useless 
rubber-truncheon car aerials on my hands, 
for to use them now would be against my 
principles. It seems to be a remarkable 
coincidence that two minds should simul- 
taneously think of this great idea, and 
even though the inventor is not using 
actual rubber truncheons, I can’t help 
thinking that there has been a leakage of 
information in my household. Can any 
of you budding Hornleighs see any vital 
clue that I may have overlooked? 


Advice to Manufacturers 


A Hanan it seems hardly possible to 
realise it, Radiolympia is only two 
months ahead and I have been giving 
thought to the question of what manufac- 
turers are going to offer us in the way of 
new sets this year, and I am taking this 
opportunity of giving one or two well- 
meant criticisms in advance. The reason 
for this is that, although from what I hear 
there are some good things in store for us, 
certain set makers are in one or two re- 
spects following the example of the late 
Mrs. Bloomer in their manufacturing 
efforts, and if I make my criticisms now 
there is still time for them to repair these 
bloomers before the Show starts. 

There is, I hear, a considerable number 
of new television sets being got ready for 
us, this being to my mind a strong indica- 
tion that we shall soon have a provincial 
television service, as I know wireless 
manufacturers too well to believe that they 
would risk their money in this way unless 
they knew something. Talking of tele- 
vision, I hear on reliable authority that 
combined radiograms and ‘television sets 
are not altogether popular. This is not 
because, as you might think, the tele- 
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vision part of them is liable to become ob- 
solete more quickly than the other part; 
the boot is on the other foot nowadays, as 
television design has settled down so firmly 
that it is the ““ ordinary ” half of a com- 
bined instrument that is liable to get out 
of date first. 

Combined radiograms and television 
receivers have, by no means, disappeared 
from the market, however, and there is 
one very strong criticism about them 
which I desire to make and that is that 
without exception they are all AC driven. 
I am quite aware that the only way for 
DC users to have television in their houses 
is for them to employ a rotary converter, 
but why compel them to use a converter 
for driving the ordinary wireless and 
‘gramophone part of the outfit too? Tele- 
vision is only on for a short time each day, 
and nobody wants a converter running to 
operate an ordinary set all day. What is 
the matter with marketing a few of these 
instruments with only the television part 
AC driven, so that DC users could switch 
the converter off in non-television hours? 
It is all very well to say that DC users 
should buy their television sets and radio- 
grams separately; why on earth should 
they? 

There is yet another point of criticism 
about the sets which I learn will be in- 
flicted on us this year, and that is this 
remote control business. Personally, Iam 
all in favour of remote control, and shall 


Put it under the 
floorboards. 


welcome the opportunity of having all the 
buttons in a neat little unit on the arm of 
my chair, but why on earth is there no 
provision for taking the unit into another 
room and connecting it to the end of an 
extension wire there? Practically every 
set is provided with terminals for operat- 
ing an extension loud speaker in another 
room, and while running the flex to the 
loud speaker there it is no more trouble to 
run extra wires for the push-buttons ; in 
fact, there is a splendid opportunity for 
someone to market a multi-core extension 
cable, including loud-speaker wires as well. 

I do realise, of course, that. multi-core 
cable is liable to be somewhat fatter than 
a loud-speaker flex, but so much the better, 
as it is less liable to get kinks in it and, in 
any case, it is perfectly easy to put it under 
the floorboards. 


The Wireless World, June 20th, 1939 
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Recording on Steel Tape 


EQUIPMENT FOR REPRODUCING DICTATION 
AND TELEPHONE CONVERSATIONS 


METHOD of magnetic recording 
was introduced by Poulsen in 
1900, and was used in conjunction 
with his arc system of radio- 
telegraphy. It was known as a “‘ Tele- 
graphone.’’ Telegraph signals transmitted 
at high hand speed were recorded at the 
receiving station on a steel wire, i.e., cir- 
cular cross section, driven at a higher 
velocity when recording than during 
reproduction. Thus the signals could be 
transcribed at a convenient speed for the 
operator. In the same year Poulsen 
obtained a U.S. Patent No. 661,619 for 
steel tape as a recording carrier or 
medium. 

Although Poulsen proved the possi- 
bilities of magnetic recording, the de- 
velopment of a practical “‘ quality ’’ system 
had to await the coming of thermionic 
valve amplifiers. Research into the metal- 
lurgical problems of the special steel tape 
required was commenced by a German 
engineer, Dr. Stille, in 1924; this, together 
with his work on the mechanical and 
electro-magnetic questions involved in this 
system, was of great importance. The 
Blattnerphone, which was first employed 
by the B.B.C. some years ago, was largely 
based on research and patents due to Dr. 
Stille, although certain improvements were 
made by B.B.C. engineers in collaboration 
with the British Blattnerphone Co. In 
1933 Marconi’s Wireless Telegraph Com- 
pany designed a machine in which certain 
defects in the original model were over- 
come, and this instrument, known as the 
Marconi-Stille recorder, is used to-day by 
the B.B.C. and other organisations. 

The process of magnetic recording de- 
pends basically upon two properties of 
steel, namely, remanence ({i.e., the 
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amount of magnetic fux remaining in a 
path, which has been magnetised, after 
the impressed magneto-motive force has 
been removed) and coercivity. This latter 
property permits adjacent elements in a 


length of steel to be magnetised, to a great 
extent independently. In its simplest 
form magnetic recording can be carried 
out by pulling a length of steel wire or 
tape at constant velocity through a re- 
cording head’ which will vary the distribu- 
tion of remanent flux along the length of 
the wire. Reproduction can be obtained 
by passing the magnetised tape at the 


and, thirdly, the recording impressed 
upon the sound-carrier can be easily 
obliterated, thus leaving the tape free for 
further recordings. 

A steel wire magnetic recorder suitable 
for use in offices has now made its appear- ` 
ance under the name of Textophone, It 
is housed in a cabinet of similar size to 
an average radiogram, and provides an 


same velocity 2 uninterrupted re- 
through a repro- | ; di f 

dace ted T is well known that the B.B.C. has been | Cainte aura. 
which de: Sensi- recording programmes on steel tape for ton. The-sound 


tive to the tape’s 
flux changes. 

It is essential 
thatany previous 
variations in the 
flux distribution 
in the tape 
should be re- 
moved before re- 
cording. This is 
usually done 
by drawing it 
through a ‘‘wiping’’ or “wash-out” 
head which magnetises it to saturation. 
To obtain optimum results it is also neces- 
sary to bring the magnetic condition of 
the tape at the instant of magnetisation 
to such a point on the hysteresis (B-H) 
curve that the remanent magnetisation 
corresponds to the waveform”of the cur- 
rent through the winding. This is per- 
formed by a biasing or polarising current. 
The wiping, -recording and reproducing 
heads usually have different types of coils 
and pole-pieces, but are otherwise identi- 
cal. The steel tape may be magnetised 
longitudinally, or transversely, through 
its thickness or through its width, or in 
any combination of these directions. 

Generally, if longi- 


tudinal magnetisa- 
EEA tion is employed, 
SECRETARY the pole pieces are 
slightly offset; for 
perpendicular mag- 
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netisation, the pole 
pieces are aligned. 


The necessary con- 
trols, together with the 
reels of steel tape, are 
mounted on the top of 
the cabinet. One of 
the greatest advan- 
tages over older sys- 

tems is that at no time 
ae is it necessary to 
“ change the record ”’ 
even for removing a 

previous message. 


The distinguishing characteristics of 
magnetic recording are, first, that imme- 
diate play-back is possible as no processing 
is required ; secondly, it is unaffected by 


external vibrations or mechanical shocks; . 


+ i 
| | 
! i 
| many years past, and the actual equipment | 
| has been exhibited at Radiolympia. A com- | 
| bined recording and reproducing instrument | 
| of this type for use in offices can now be } 
| obtained, and is described in this article. | 
| Various refinements have been added, the ; 
| most important being provision for direct | 
| connection to the G.P.O. telephone circuit | 
| for recording conversations without the inter- | 
| vention of a microphone or of the G.P.O. | 
l telephone earpiece. { 


input can be 
either from 
microphone or 
by direct con- 
nection to the 
telephone cir- 
cuit, for which 
the G.P.O. has 
granted permis- 


sion. 
! Two pairs of 
a ma a coils are ar- 


ranged in the recording-head. Each in- 
dividual coil is provided with a guide slot 
for the core pressing against the steel wire 
under spřing pressure. The pair of coils 
first influencing the wire are fed with DC, 
which erases any previous recording. The 
second pair are also fed with DC for mag- 
netic biasing purposes, but there is a 
superimposed alternating current repre- 
senting the sounds to be recorded. For 
reproduction the wire moves in the same 
direction as when recording. A single ear- 
piece and also a pair of headphones are 
provided. 

The steel wire is stored on interchange- 
able drums, and is run to and fro through 
the recording and reproducing mechan- 
ism by an electric motor. The speed of 
the moving wire as it passes from one coil 
to the other is approximátely 5 feet per 
second, this speed being kept as constant 
as possible by using a synchronous driving 
motor. , ` 

Valve amplification is, of course, used, 
and the various switching operations are 
remotely controlled by push-buttons and 
telephone-type relays. Thus the master 
Textophone unit can be situated anywhere 
in a building, with small control panels 
at each operating position. Circular scales 
with markings in minutes are fitted which 
show the time available for a recording. 
About 2 minutes before the end of a spool 
of wire is reached a strong buzzer signal 
is heard in the headphones. l 

Two features of the Textophone of out- 
standing interest are that a second record- 
ing on the wire automatically obliterates 
a previous one, irrespective of whether 
the erase key is operated or not, and that 
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Recording on Steel Tape— 

each time the stop key is pressed the tape 
runs back a little before finally stopping. 
The object of this latter arrangement is to 
permit the last few words of the previous 
message to be repeated when a new one 
is started. The overall frequency response 
of the instrument is said to be I00 to 
8,000 c/s. 

The purchase price of a complete Texto- 
phone equipment with one spare spool of 
wire is {198 ros. net, but rental or gradu- 
ated payments ‘are permissible. It is 
obtainable from E. Shipton and Co., Ltd., 
of 24, Broadway, London, 5.W.1. 

D. W. A. 


Premier Transmitting Racks 


HE rack-form construction of amateur 
transmitters and modulating equipment 
combines the advantages of attractiveness 
and flexibility, for by assembling the various 
stages on separate chassis any one part can 
be replaced by a different circuit without 
disturbing the remainder of the equipment 
or detracting from its frontal appearance. 

The racks, designed by the Premier Radio 
Co., Jubilee Works, 167, Lower Clapton 
Road, London, E.s5, are fitted with panels 
igin, wide, which is the standard size now 
employed in racks of this kind. 

Our illustration shows a three-tier rack 
measuring 39in, high and 193in. wide over- 
all. Each chassis is 17}in. wide and rzin. 
deep (back to front), and has 2in. side- 
pieces. There are three panels measuring 
igin. x roin., and a smaller one 3hin. wide 
at the top for meters. 


Three-tier transmitting rack made by Premier. 


Finished in black crackle enamel, this 
rack cost {2 14s. complete, but the parts 
can be purchased separately if desired. The 
main framework costs {1 2s. 6d., chassis with 
brackets 5s. 6d. each, and roin. x rofin. 
panels 4s. 6d. each, The price of the small 
meter panel is 1s. 6d. Thus it costs no more 
to buy the parts separately and as required 
than it would to purchase a complete rack. 
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n Forthcoming Issues 


MAGNETIC TELEVISION RECEIVER. 
Full details for home construction. 


SHORT-WAVE ADJUSTMENTS. 
Trimming the SW circuits of an all-wave 
superhet. 


POWER SUPPLY UNIT. For genera- 
ting HT for a portable transmitter; a 
vibratory converter, operated from a 
6-volt accumulator, is employed. 


For those who require a larger rack there 
is a six-tier one which measures 67in. high. 
Complete, it costs £4 10s. The framework 
only costs £1 ros., and it accommodates the 
same chassis and panels as the 39in. size. 
There are available also panels yin. wide 
which fit both racks, and these cost 3s. each. 


HENRY FARRAD’S SOLUTION 
(See page 604) 

AS the explanation of the previous trouble, 

based on the assumption that the IF of 
the set is about 470 kc/s, is correct, it may 
be assumed that the IF is as stated. The 
information in the present letter also leads 
to this conclusion, because Milan is on 
814 kc/s, and London Regional on 877. 
The second harmonic of London Regional 
is, of course, 1,754 ke/s, and for this to 
come in on the second channel when tuned 
to Milan the IF must be half the difference 


1754-814 
z OF 470. 


o 


Now Brussels No. 2 is on 932 kc/s: half 
this is 466. Radio-Lyons is 1393: one-third 
of this is 464. The other stations affected 
give figures in the same neighbourhood. 
The whistles are therefore probably due to 
harmonics of the IF. Harmonics are in- 
evitably produced by the rectification of the 
IF by the diodes, and unless proper precau- 
tions are taken these are liable to be picked 
up by the aerial or circuits near the input, 
beating audibly with any station tuned in 
which is nearly equal in frequency. This 
is especially liable when, as in this case, 
there is no audio stage and consequently a 
considerable IF voltage at the diodes, and 
a radio stage to amplify any harmonic leak- 
age. Even when the frequency of the 
station being received differs from an IF 
harmonic frequency by more than an 
audible amount, the actual IF is altered by 
a slight mistuning, and the whistle is heard, 
as Mr. Keen noticed. 

The usual precautions to avoid this 
trouble are careful screening of the diode 
circuits and a filter between them and the 
pentode section of the valve. If one of the 
condensers in this filter became open- 
circuited, or the screening unearthed, har- 
monics would almost certainly cause 
trouble, so. Mr. Keen is advised to examine 
this part of the set. 


PROBLEM CORNER No. 25 
A Correction. 


T is feared that the task of would-be solvers 
of Henry Farrad’s problem last week was 
made more difficult by an error in the circuit 
diagram of Philip Cowe’s receiver. The short- 
circuiting switch for the long-wave reaction 
coil should be joined directly across the coil 
and not to earth; in the position shown it 
would impose a partial short-circuit across the 
HT supply. In order that reaction may be 
effective on long waves, this switch must, of 
course, work in opposite sense to the others. 


JUNE 2ọth, 1939. 


News from the Clubs 


General Experimental Wireless Club 


Headquarters: Barnard Castle School, Barnard Castle, 
Co, Durham. 

Hon. Sec.: Mr. D. Knox, Barnard Castle School, Bar- 
nard Castle, Co. Durham, 

This club, which is additional to those given in the 
directory of clubs published in our April 6th issue, has 
now been in existence for five months, and the members 
are desirous of getting inte touch with other organ- 
isations. 


\ 


Ashton-under-Lyne and District 
Amateur Radio Society 


Headquarters: Commercial Hotel, 
Ashton-under-Lyne, Lancs, 

Meetings: Alternate Wednesdays. 

Hon, Sec.: Mr. K. Gooding, 7, 
Ashton-under-Lyne, Lancs. 

A new club room has been obtained, and it is hoped 
to install gear shortly, and to apply for a transmitting 
Hence. 


86, Old Street, 


Broadbent Avenue, 


Dollis Hill Radio Communication 
Society 

Headquarters: Braintcroft School, Warren Road, Lon- 
don, N.W.2, 

Meetings: Wednesdays at 9 p.m. 

Hon. Sec.: Mr. E. Eldridge, 79, Oxgate Gardens, Crickle- 
wood, London, N.W.2. 


Ordinary meetings have been cancelled until 
September. 
Romford and District Amateur Radio 
Society 
Headquarters: Y.M.C.A., Red Triangle Club; North 


Street, Romford, Essex. 
Hon, Sec,; Mr. R. C. E. Beardow, 3, Geneva Gardens, 
Chadwell Heath, Essex. 

On May 14th a joint field day organised by the 
Southend Society was held. On June 11th a second 
field day organised by the Romford Society. teok place, 
at which there were 39 entries contained in 12 cars 
and one bicycle. 

The Society's transmitter, GAKF, has been licensed for 
portable operation. At a recent meeting a representa- 
tive of Peto-Scott demonstrated a ‘ Trophy” receiver, 


Southend and District Radio and 
Scientific Society 


Headquarters: Strand Chambers, High Street, Southend- 
on-Sea, Essex. 
Meetings: Alternate Fridays at 815 p.m. 
Hon, Sec.: Mr. J. M. 5. Watson, 23, Eastwood Boule- 
vard, Westcliff-on-Sea, Essex. 
The following programme of field days has 
arranged for the summer months:— 
duly 3rd.—56 Mc/s Field Day. 
August 21st.—1.7 Mc/s DF Field Day. 
September 24th and 25th.—All night 1.7 Me/s DF Test. 
October 23rd.—1.7 Mc/s DF Field Day. 


been 


British Sound Recording Association 


Headquarters: 44, Valley Road, Shortlands, Kent, 
Hon, Sec.: Mr. F. J. Chinn, 14, Tirlemont Road, South 
Croydon, Surrey. 

On June 9th a members’ equipment evening was held 
at the London meeting room off the Strand. For this 
meeting each visitor contributed an item of equipment 
which he described and demonstrated. Mr. D, David- 
sen brought along a recording and play-back amplifier, 
and also a moving coil microphone. Mr. L. Widger, 
research engineer of the National Institute for the Blind 
and St. Dunstans, provided two portable reproducers, 
one electric and the other an acoustic model with 
stethoscope earpieces, for playing the 24 r.p.m. “ talk- 
ing books for the blind.” A ribbon microphone was 
demonstrated by Mr. C. Appleby, while Mr. D. Aldous 
provided a special Presto recording of an American 
sponsored programme, Mr. D. Roe contributed a ribbon- 
condenser microphone, some novel tracking mechanisms 
being shown by Mr. J. Hale. 


Eastbourne and District Radio Society 

Headquarters: The Science Room, Cavendish Senior 
School, Eastbourne, Sussex. 

Hon, Sec.: Mr. T. G. R. Dowsett, 48, Grove Road, East- 


ex, 

At the last meeting Mr. A. Achurch gave a lecture 

entitled “ Television Transmission and Reception.” He 

dealt with the subject in a very thorough manner, com- 

mencing with a very detailed account of the work of 
the pioneers. 


Edgware Short Wave Society 


Headquarters: Constitutional Club, Edgware, Middlesex, 

Meetings: Wednesdays at 8 p.m. 

Hon. Sec.: Mr. F. Bell, 118, Colin Crescent, Hendon, 
London, N.W.9. 

Arrangements are well in hand for the society's five- 
metre field day to be held on July 2nd. There are 
ten entries. The transmitter, which will be in charge 
of G2QYP, will radiate each hour for five minutes. The 
station is also working in the RSGB field day on 
July oth. 

Among future activities will be a lecture by a Voigt 
representative, a discussion on practice and theory and 
a discussion on five-metre field day apparatus. 


Watford and District Radio and 
Television Society 


Headquarters: Carlton Tea Rooms, 77, Queens Road, 
Watford, Herts. 
Hon, Sec.: Mr. P. G. Spencer, 11, Nightingale Road, 
Bushey, Herts. 
A successful junk sale was held on May 18th. 
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Microphones at Alexandra Palace 


DETAILS OF THE E.M.I. MOVING COIL AND: RIBBON TYPES 


ROM the very first the quality of 
the sound accompaniment to tele- 
vision has set a standard which is 
rarely equalled. in the course of the 

daily programmes on medium and long 
waves, and there has been much specula- 
tion as to the origins of this advance in 
the technique of collecting and converting 
sound. 

A recent paper read before the Wire- 
less Section of the Institution of Electrical 


Front view of E.M I. moving-coil microphone. 

It is built to withstand the hard use to which 

it is put in the shifting scenes of the television 
studio. 


Engineers' and the subsequent discussion 
have gone a long way to clearing up the 
mystery, and it is 
now fairly certain 


The moving coil microphones, which 
are a development of the type which has 
already won its spurs in the production of 
electrical gramophone recordings, are 
robust and are the ones generally used 
when the scene calls for continual move- 
ment of both microphone and camera. 
Amplifier channels are provided for three 
ribbon and five moving-coil microphones. 

The diaphragm of the moving-coil 
microphone is a disc of balsa wood about 
24 mm, thick enclosed between thin alu- 
minium sheets, one of which is used as 
an annular surround. This is stretched 
under radial tension by the ring B to 
obviate minor instabilities and also as 
a means of adjusting the resonant fre- 
quency. 

The stretching ring is arranged to shield 
the thm surround from direct sound 
waves, and parasitic resonances in the sur- 
round are controlled by a groove C cut 
in the inner surface of the ring, in con- 
junction with air viscosity in the small 
clearance between ring and diaphragm. 

The diaphragm weighs only 0.75 gram, 
and its resonant frequency in conjunction 
with the restoring force of the stretched 
diaphragm is relatively high. In order 
that it shall not be still further raised by 
the air volume enclosed behind the dia- 


that the good re- 


sults may be attri- 
buted to (a) the 
use of amplifiers of 


improved electrical 


RESPONSE db 


characteristics, par- 
ticularly as regards 
low harmonic dis- 
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tortion; (b) for- 
tuitous studio 
characteristics and 
new arrangements 
of microphone 
placing, resulting 
from the necessity of keeping the micro- 
phone out of the field of vision of the 
cameras; (c) the advantage which has 
been taken of an ultra-high frequency 
carrier to extend the range of modulation 
frequencies up to and well beyond 10,000 
c/s. This is roughly the order of import- 
ance of the factors affecting quality. 

It goes without saying that the micro- 
phones, which are the prime movers in 
any broadcasting system, must be of the 
highest possible quality. Those used at 
Alexandra Palace have been developed 
by Electric and Musical Industries, Ltd., 
and are of both the ribbon and movin 
coil types. ` . 


fier. 


1 The Marconi-E.M.I. Audio-Frequency Equip- 
at the London Television Station, by I. L. Turn- 
bull, M.Sc.(Eng.) and H. A. M. Clark, B.Sc.(Eng.). 


acoustic power level. 


Frequency response of moving-coil microphone with its ‘‘ A ’’ ampli- 
The vertical scale represents the electrical power level minus the 
Zero db. on the electrical scale is 1 milliwatt 
and on the acoustic scale is (1 dyne/cm*)?. 

a sound source on the axis and the lower for random sound. 


The upper curve is for 


phragm an enlarged air cavity D is pro- 
vided with a cotton wool ring E at the 
mouth to prevent ‘Helmholtz resonator” 
effects. 

Enamelled aluminium 
wire is used for the moving 
coil and is wound on a thin 
aluminium former which is 
riveted to the balsa wood 
diaphragm. The energised 
magnet system is of the 
conventional “‘pot’’ type 
and is constructed of cobalt 


A stretched plane ribbon is 

employed in the E.M.I. ribbon 

microphone. It is coupled to 

the amplifier through a trans- 

former with a stranded-wire 
primary, 
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Cross-section of diaphragm assembly in the 
E.M.I. moving-coil microphone 


iron. Recently a permanent magnet ver- 
sion has been introduced. 

Mechanical resonance of the diaphragm 
system is controlled by electromagnetic 
damping. A series circuit, resonant at the 
same frequency as the fundamental of the 
diaphragm system, is connected across 
the output. At resonance the impedance 
of this circuit is low and acts as a shunt 
preventing the development of the in- 
creased amplitudes Which would otherwise 
be associated: with the mechanical reson- 
ance. In order that the correction may 
be exact, not only in magnitude but in 
phase, the ratio of L, C and R is adjusted 
to equal that of the mechanical mass, 
compliance and damping. 

A three-winding step-up transformer is 
used between the microphone and the 
grid of the first valve in the microphone 
amplifier, and the equaliser circuit is con- 
nected across the third: winding. There 
are two additions to the simple series re- 
sonant circuit: (1) the inductance is 
shunted by a condenser and resistance to 
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Microphones at Alexandra Palace— 
compensate for the increase of microphone 
impedance at high frequencies and (2) 


Vertical polar diagram of the E.M.I. ribbon 
microphone. 


the condenser is shunted by a resistance 
to reduce the output below 50 c/s and thus 
to attenuate heavy LF transients. : 

In the ribbon-type velocity microphone 
a permanent magnet with ventilated pole 
pieces is employed. The aluminium 
ribbon is only rin. long and o.oo0o5in. 
thick. It is uncorrugated, and its tension 
is adjustable by means of nuts on the 
pillars supporting the ribbon clamps. 

The impedance of the ribbon is only 
0.25 ohm, and a special shield transformer, 
the primary of which is wound with 9- 
strand wire to avoid eddy current losses 
at high frequencies, is mounted at the 
base of the magnet. ‘ 


Directional Response 


The directional. properties of a ribbon 
microphone in a horizontal plane are fre- 
quently made use of, but the vertical 


polar diagram which also has a mini- ` 


mum for sound directed towards the end 
of the ribbon generally shows some fre- 
quency distortion due to the wavelength 
of the higher frequencies being compar- 
able with the length of the ribbon. This 
was one of the reasons leading to the 
adoption in the E.M.I. ribbon microphone 
of a shorter ribbon, for in television the 
-microphone must often be suspended out 
of sight above the performers’ heads, as 
in film studio technique, and it may not 
be possible to avoid picking up some of 
the sound at an acute angle to the ribbon. 

It will be seen that the qualities of both 
moving coil and ribbon types find appli- 
cation in television programmes, and their 
improved performance is in no sense un- 
worthy of the very high standard 
which has been 
achieved elsewhere 
in the audio- fre- 
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Random Radiations 


By “DIALLIST”’ 


Sime Oke Tins 


HAYE you noticed how much more com- 7 


mon an object of the town and the 
countryside the television aerial is becom- 
ing these days? I’m referring, of course, 


_ to the H-shaped dipole-and-reflector assem- 
, bly that every viewer seems to use here, 
‘though the arrangement is not at present 


much favoured in the United States. The 
other evening I drove along a piece of road 
running through three small country towns 
and partly through one largish one. When 
I last took that drive, not long before 
Christmas, there were two television aerials 
to be seen; this time I counted seven, and 
probably I missed one or two, for a good 
many houses, standing back from the road, 
are now hidden from view by the dense 
screening of tall trees in full leaf. It is dan- 
gerous to argue from the particular to the 
general, but if that kind of increase is taking 
place in other localities we can feel that 
television is now really catching on. 


Who Are the Viewers ? 


And from what I have seen of other places 
in the service area of the Alexandra Palace 
transmitter I’m inclined to believe that that 
two-to-seven increase is no bad indication of 
what is happening. In my own little town 
there was only one television aerial a year 
ago. A second appeared in the early 
autumn. Now there are five that I know, 
and I believe that there are one or two 
others. To revert to the aerials seen during 
my recent trip, the distribution of these is 
rather interesting. One rose proudly over 
a wireless shop, one adorned an inn, the rest 
belonged to private houses. And it is note- 
worthy that of these five private-house 
aerials two belonged to quite small homes 
on housing estates. It isn’t, then, only the 
wealthy who are going in for television ; 
viewers are of all sorts and conditions. 
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The Old Lady Shows Her Pictures 
OE of my friends is an old lady, a widow 
whose only son has to be abroad during 
the greater part of the year. She can’t get 
about very much and somebody suggested 
to her that a television receiver was just 
what she needed to furnish entertainment in 
the evenings when she is alone and to keep 
her in touch with what is going on in the 
world. At first she shied at the idea, being 
firmly convinced that she would never be 
able to work a vision receiver herself. How- 
ever, she saw one or two and found that 
they weren’t so difficult to operate after all. 
After some cogitation she had one put into 
her house on trial. Not many days passed 
before ske decided that it must be a per- 


quency equipment, 


particularly in the 


amplifiers. 
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Frequency response 

of the E.M.I. ribbon 

microphone (without 

amplifier) taken on 
the axis. 
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manency, and now it is the joy of her life. 
So completely at home does she feel with 
the set that she gives viewing parties when- 
ever any big event is televised and won’t 
allow anyone but herself to touch it. Any- 
one more completely unmechanically minded 
than she I can’t imagine ; that she works her 
own apparatus with the greatest success is 
proof enough that the modern vision receiver 
is a pretty simple thing to operate. 
"a ee 

Semi-Scrambling 
you may remember that I recorded a 

week or two ago in these notes having 
tuned in Raymond Gram Swing’s weekly 
talk direct from New York and having found 


the transmission apparently  ‘‘semi- 
scrambled.” A Washford reader is kind 
enough to send me an explanation. He tells 


> 


me that the ‘‘ privacy ” equipment is never 
employed when communication channels are 
usec for broadcast relays, one reason for this 
being that it would cause a deterioration 
tather than an improvement in the quality. 
During broadcast relays this equipment is 
removed and the single-sideband carrier- 
suppressed system of transmission is brought 
into operation. My reader suggests that 
the good quality of the Swing relays is 
mainly due to this: the system improves the 
signal-to-noise ratio very considerably and 
has good effects on the quality by minimis- 
ing the effects of selective fading. 


Must Try This 


He tells me that speech was, as I noted, 
partly intelligible because of the transmis- 
sion of a “residual carrier,” with an 
amplitude 10-20 decibels below normal 
level; a carrier very small in comparison 
with the sideband amplitude is apparently 
sufficient to make speech transmitted by the 
single-sideband suppressed-carrier system to 
some extent understandable when reception 
takes place in the ordinary manner. ‘‘ But 
if,” he adds, “you heterodyne these relays 
with a beat-frequency oscillator, adjusting 
it to zero beat with the receiver residual 
carrier, you will find, provided that the 
amplitude of the injected frequency is 
adequate, that speech can be received satis- 
factorily.’’ I must try that next Saturday 
by using my communication receiver and 
bringing the BFO into action. Many thanks 
to my correspondent for this tip and for the 
information that he has sent. 

Ta "e "u 


Why Does Backlash Survive? 


NE of the things that puzzles me about 
some of the modern wireless sets is that 

so much backlash should be found in their 
tuning condenser drives. This doesn’t 
matter enormously on the medium waves or 
the long, but it is something more than a 
nuisance when you are using the short-wave 
range. In the old days we were careful to 
select dials whose drive didn’t suffer from 
backlash; I can remember turning down 
certain makes that did so suffer, but it was 
not too difficult to find others that were 
satisfactory. I suppose it’s this thrice- 
accursed craze for price-smashing that is 
responsible for the survival of the backlashy 
drive to-day. One finds it mostly in the 
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cheaper sets, though certain of the more ex- 
pensive ones also harbour it. On the other 

. hand, some of the good sets are blessed with 
positive condenser drives that are a joy to 
use, But at this time of day these shouldn’t 
be confined only to certain sets ; they should 
be found in all. 
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Channel-Sharing 


‘THE description in The Wireless World 

for June 15th of the semi-directional 
aerial array of the Start Point station was 
specially interesting because it shows one 
way in which the provisions of the Montreux 
Plan regarding certain stations may be 
carried out. Under previous plans it was 
assumed. that two stations in different 
countries could share a channel without 
causing mutual interference if they were 
separated geographically by 1,000 miles or 
so. When the present Lucerne Plan came 
into operation it was very soon found that 
this was not necessarily the case; 
Jerusalem's appearance as a background to 
the North Regional is probably the best- 
known instance in this country of long- 
distance mutual interference ; but it is by 
no means the only one. Those who worked 
out the Montreux Plan have solved the 
problem—in theory at any rate—by laying 
down that most of the many pairs of stations 
to which single channels have been assigned 
shall reduce their radiation in one another’s 
direction, or radiate mainly towards a par- 
ticular quarter. 


Reducing Mutual Interference 

Turku, in Finland, for example, is to be 
the partner of Tunis on 318.1 metres ; Turku 
is to reduce its sky-wave radiation to the 
S.S.E. and Tunis its sky-wave radiation to 
the N.N.W. The same provisions are made 
about the Latvian Riga and the Libyan 
Tripoli on 251 metres. Smyrna, it is hoped, 
will avoid interfering, on 440.5 metres, with 
Cologne by using an aerial array directed 
towards the S.W. And so the plan has been 
worked out to avoid mutual interference by 
getting some stations to radiate in a particu- 
lar direction, some to minimise their ground- 
wave radiation towards certain quarters and 
some to do likewise with the sky-wave. But, 
curiously enough, Start Point, whose radia- 
tion is directly mainly E. and W., is to 
share 245.5 metres with the Russian 
Tchernigor next spring. Tchernigor hes 
within about Iro degrees of due east from 
Start Point, the distance between the two 
being some 1,500 miles. As the Russian 
station is not shown as using any kind of 
directional aerial, it won’t be surprising if 
either it or Start Point has eventually to 
move to another channel. 

"a "a "u 
The Modern Portable 
Two things have served to revive the 
popularity of the portable wireless set: 

A.R.P. and the new valves with low-voltage 
and low-current filaments. The fact that 
the latter can be run from dry cells is a 
great attraction. Good and efficient though 
it is, the accumulator has the drawback of 
needing periodic attention, whether you use 
it or not. The dry cell can be left to look 
after itself and will remain in good order 
if put away for months so long as you don’t 
store it in some Over-warm spot. Heat has 
curious effects on dry batterics. A moderate 
amount of it may increase the activity of 
the depolariser for a time ; in fact, at tem- 
peratures a little above 90 deg. Fahrenheit 
I have known the EMF of cells go up 
whilst they were under load. But even this 
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sort of temperature confers short-lived 
benefits, for it soon causes the paste electro- 
lye to dry up. Modern ‘‘all-dry ’’ portables 
that I have tried gave a very good account 
of themselves. They are handy little re- 
ceivers, remarkably efficient for their size 
and weight. 
5. ™" "s 


Pet Annoyances 
Two stock excuses made by demonstrators 

in wireless salerooms annoy me beyond 
words. Here is No. 1. Whilst the set is 
working, loud and unpleasant noises issue 
from the speaker. ‘ Don’t take any notice 
of that,” remarks the demonstrator ; ‘‘ that’s 
only interference; nothing to do with the 
set.” At that point I usually ask if it can 
be prevented. The reply is invariably that 
to do so is the easiest thing in the world ; 
it only needs a special aerial. “ Then why 
haven’t you got one? ” I ask, and you know 
the rest. And No. 2. The set under in- 
spection has a poisonous hum. “Don’t 
bother about that; you won’t hear it when 
the programme is coming through.” Don’t 
you share my feeling, when you’re told that, 
that you wish you'd brought your gun? If 
any demonstrator reads this, I do hope he 
will take it to heart. 

"a "a "a 

Shock-proof and Otherwise 
(SOROL, how individual people varyʻin 

their susceptibility to electric shocks. I 
am one of those unfortunate people who 
execute spectacular leaps when coming into 
unexpected contact with quite low poten- 
tials. The other day I was looking over a 
field telephone instrument, and, reading in 
the instructions that its ‘‘liveness’’ could 
be tested by pressing the buzzer key and 
applying wet fingers to the line 
terminals, I proceeded with touch- 
ing faith to carry out the instruc- 
tions, except that I thought I’d 
make the first shot without a pre- 
liminary wetting of the fingers. 
There was no doubt that the instru- 
ment was alive—and kicking! 
My hand and forearm tingled for 
some time afterwards. Next time I 
took my Territorial class I de- 
scribed the test to them and asked 
the nearest man to try it. He put 
unwetted fingers on the terminals 
and felt nothing. Having wet 
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them, he was just able to feel a slight 
tickling sensation. The rest tried it in turn. 
Most of them didn’t need to wet their 
fingers; a few proved nearly as shockproof 
as the first man ; only one man withdrew his 
fingers as hastily as if the terminals had been 
red-hot. I suppose it all depends on the 
thickness of the skin and its moistness or 
otherwise. 
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Fans for Fans 
[™ writing this sitting not far away from 
the very welcome glow of a. good big 
fire. Still, summer will no doubt come in 
time, turning our thoughts from fires to 
fans. If you're thinking of installing one 
or more in your home to create refreshing 
breezes in the hot weather, do, I beg of 
you, choose them with care. There are few 
more diabolical producers of nasty noises 
from the loud speaker than fans of certain 
kinds. Unless you have assured yourself by 
trial of their innocuousness, or can obtain a 
satisfactory guarantee of it, it may be wise, 
provided you have an AC supply, to reject 
fans containing motors of the commutator 
type in favour of those driven by induction 
motors. These latter motors are simpler in 
design, and in the types used in fans there 
are no brushes to cause bother; but the 
great point about them is that they don’t 
give rise to interference with wireless recep- 
tion. There are, of course, fans with com- 
mutator motors which are completely inno- 
cent of this crime; but the majority em- 
phatically are not. On the whole, then, the 


induction motor is perhaps the safest bet for 
the wireless enthusiast who wants to keep 
both body and temper cool, and it has other 
advantages besides. - 


French Broadcast Sets 


A somewhat bizarre tendency was manifest 
in many of the new receivers shown at the 
recent Paris Fair. The ‘de luxe’’ radio- 
gramophone illustrated above is housed in a 
glass-covered cabinet, while the metal lamp 
support acts as an aerial. Remote control is 
becoming popular; the control unit seen on 
the left may be removed from its housing in 
the receiver and operated at a distant point. 
Another practical innovation was a battery- 


` fed portable specifically designed for use in a 


car, but readily removable when required. 


616 


Recent 


CONTROLLING SELECTIVITY 
TE figure shows a simple 
arrangement for varying the 
selectivity of a receiver by the so- 
called Miler effect. The valve V, 
which may be the second detector 
of a superhet., is fed with IF 
signals at A and is coupled to a 
LF stage at B. The screening grid 
is coupled to the HT line through 
a resistance R, and to the cathode 
through a condenser C, a switch 
S, and an optional resistance R1. 
This provides three alternative 


Use of Miller effect to vary 
selectivity. 


working conditions, as the con- 
denser C may be left open- 
circuited, as shown, or it may be 
connected to the cathode, either 
directly or via the series resist- 
ance Ri. Each of these settings 
gives a different anode impedance, 
‘and therefore a different value of 
“ reflected ’’ capacity across the 
anode and screen-grid, which in 
turn produces a different degree 
of damping of the tuned input 
circuit A. In practice the damp- 
ing can be varied more or less con- 
tinuously from 10,000 to 250,000 
ohms, to give a corresponding 
control of the selectivity of the 
set. 

p, T. Lett. Application date, 
July 14th, 1937. No. 502248. 
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NEW METHOD OF A.V.C. 

NE method of controlling the 

amplification of a set in 
accordance with the incoming 
signal strength is to apply biasing- 
voltages, derived from the carrier- 
wave, to the grids of valves 
having a variable-mu characteris- 
tic. Such valves are inherently 
liable to cause amplitude distor- 


tion. , 
An alternative scheme, which 
avoids the use of variable-mu 
peen emear en e ma 
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The Wireless World, June 29th, 1939 


Brief descriptions of the more interesting radio 
devices and improvements issued as patents 
will be included in this section 


valves, is to control the degree of 
coupling, say, between the aerial 
and the first valve, or between 
two successive valves, automatic- 
ally and in such a way that as 


signal strength increases, the 
coupling is loosened, and vice 
versa. 


All the valves of the set 


may then have a linear charac- 
teristic. 

According to the invention, the 
DC output from one of the IF 
valves is passed through a small 
motor of the galvanometer type. 
This is used to drive two differen- 
tial condensers; which are con- 
nected to two of the tuned circuits 
in such a manner that they vary 
the effective coupling between 
them as the strength of the 
received signal rises or falls. 

L. W. Meyer (communicated by 
N. V. Philips Gloeilampen- 
fabrieken). Application date July 
19th, 1937. No. 502562. 
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NAVIGATIONAL RECEIVERS 
ELATES to a D.F. receiver in 
which the bearing of a distant 
transmitter is shown by the trace 
formed on the fluorescent screen of 
a cathode-ray tube. When using 
such an arrangement under condi- 
tions of severe interference, it is 
essential to have extremely selec- 
tive circuits between the aerial and 
the cathode-ray tube, though it is 
desirable that the circuit feeding 
the associated headphones should 
not have an equally sharp cut-off, 
since the wireless operator might 
then miss an urgent signal from 
some aircraft or ship which is 
transmitting slightly off tune. 
According to the invention, the 
cathode-ray circuits are maintained 
at the required high level of selec- 
tivity, though the circuit feeding 
the operator’s headphones is given 
a band-pass characteristic (so as to 


-receive signals over a wider range 


of frequencies). There is, however, 
a sharply resonant peak at the 
centre of the audible band, in 
order to allow the operator to iden- 


tify the particular signal from the 
station on which he is taking a 
bearing. 

J. P. Jeffeock. Application date, 
August 20th, 1937. No. 500592. 


0000 
ONE VALVE—MANY 
PURPOSES 


A COMBINATION of positive 
and negative feed-back is 
used to give to a valve any de- 
sired value of AC resistance differ- 
ing from the actual or specified 
value. For instance, if a standard 
type of valve is used throughout 
the various stages of a receiver 
the output valve should be given 
a low value of resistance, since it 
is coupled to the loud speaker, 
while on the other hand the first, 
or RF, stage should be given a 
high resistance in order to secure 
high gain and selectivity. 

According to the invention, two 
feed-back paths are provided be- 
tween the anode and grid, one of 
which is controlled by output 
current and the other by output 
voltage. If the apparent anode 
resistance of the valve is to be 
lowered, the feed-back derived 
from the current output is made 
regenerative or positive, that de- 
rived from the voltage output 
being made degenerative or nega- 
tive. 

In the figure, V is a pentode 
feeding the loud speaker S. An 


Feedback arrangement for 
controlling valve resistance. 


anode shunt circuit is provided, 
comprising a blocking condenser 
C, a high resistance R, and a re- 
sistance Rr of lower value. The 
direct anode-cathode circuit in- 
cludes, in series with it, a resist- 
ance Rz of 200 ohms, across 
which is shunted the primary of 
a transformer Tr. The potential 
drop across R2 and the primary 
of Tr is in phase with the output 
current, and produces a positive 


Inventions 


feed-back voltage across the 
secondary winding of Tr, which 
is connected’ as shown from the 
resistance Ri to the grid of the 
pentode via the secondary of the 
transformer T. On the other 
hand, the feed-back from the 
shunt circuit C, R, Ri is a nega- 
tive one. The conditions are re- 
versed if it is desired to increase 
the valve resistance, as would be 
the case for the HF input ampli- 
fier. 


The British Thomson-Houston 


Co., Ltd. Convention date 
(U.S.A.), January 30th, 1937. 
No, 503044. 
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LOUD-SPEAKER IMPROVE- 
MENT 

LOUD SPEAKER of the kind 

in which the diaphragm is 
supported in a frame, so that air 
has free access to the back as well 
as to the front of the diaphragm, 
tends to develop a natural reson- 
ance, usually between 60 and 200 
c/s, which causes it to ‘‘boom’’ 
when reproducing speech. 

It has already been proposed to 
remedy this by damping the dia- 
phragm in various ways, but, to 
some extent, such damping usually 
affects the upper musical frequen- 
cies also, with the result that the 
high-note reproduction of the loud 
speaker is not so brilliant as it 
might be. ; 

According to the invention, the 
desired effect is produced by using 
a fabric, instead of.the customary 
felt, as the damping material. 
The vibration of the diaphragm 


forces the air to pass to and fro 


through the “ pores’’ of the cloth 
to produce damping, and the 
vibration of the cloth itself pro- 
duces more damping. Velvet and 
plush are mentioned as the thick- 
est material to be used, though 
fabrics of more open weave are 
sometimes to be preferred. 

The General Eleciric Co., Ltd., 
and F. H. Brittain. Application 
date September zoth, 1937. No. 
501152. 


